




















































This unpublished thesis/dissertation is copyright of the author and/or third 
parties. The intellectual property rights of the author or third parties in respect 
of this work are as defined by The Copyright Designs and Patents Act 1988 or 
as modified by any successor legislation.   
 
Any use made of information contained in this thesis/dissertation must be in 
accordance with that legislation and must be properly acknowledged.  Further 
distribution or reproduction in any format is prohibited without the permission 






















$B5F9:<:69!<:@!4<;9! $D<69! 5I! EB5F9:<:69! =LA9:! M:5L:G)! $9BC5@! =9?)! 1)N)GO!
NC:PQ?!B9CP:!=R9<B!5I!;A9!MC:PQ?!B9CP:O!LA9:!M:5L:G!

























49?6BCE;C5:! 'A9! ?;9D9! L<?! 9K967;9@! 5:! >9A<DI! 5I! 19:;7A5;9E! (YO! ;A9!
D<?;!MC:P!5I!;A9!WW;A!4J:<?;JO!>J!;A9!FCZC9B!%89:98A<;O!;A9!
I7;7B9! MC:P! <:@! I57:@9B! 5I! ;A9! W[;A! 4J:<?;J)! (;!
6588985B<;9?! ;A9! ?7669??I7D! 658ED9;C5:! 5I! <! \7<BBJC:P!




































U5;9?2! W! (:! c<BC@Q?! E7>DC6<;C5:! ;A9! >D56M! C?! EB9?9:;9@! <?! >9D5:PC:P! ;5! ;A9! ;98ED9! 5I!
%89:98A<;!(((O!<665B@C:P!;5!AC?!EB9FC57?!C:;9BEB9;<;C5:!5I!;A9!>7CD@C:P!<?!<!;98ED9)!
47BC:P! ;A9!657B?9!5I! 6D9<BC:P!<;! ;A9!:5B;A9<?;!65B:9B!5I! ;A9! ;98ED9!<B9<! ;AB99! DC89?;5:9!
>D56M?! @<;9@! ;5! ;A9! B9CP:! 5I! %89:98A<;! (! L9B9! I57:@! ;7B:9@! 7E?C@9! @5L:)! 'A9! 85?;!
C:;9B9?;C:P! C?! ;A9!PB9<;9?;!>D56MO!LAC6A!8CPA;!A<F9!>99:! ;A9! DC:;9D!5I! ;A9!@55BL<J!5I! ;A9!
;98ED9! =ED)! 0G)!,:! ;A9! >D56M! ;A9B9! <B9! ?69:9?! C:! B9DC9I! B9EB9?9:;C:P!%89:98A<;! (((! <;! AC?!



















































































































































































































49?6BCE;C5:! 3<:@?;5:9!>D56M!LC;A!W!A5BCZ5:;<D! DC:9! C:?6BCE;C5:!LC;A! ;A9!






















;A9! ?57;A9B:! <B9<! 5I! NA<;<:<^l<:;CB)! 'A9! ;9K;! B9E5B;?! ;A<;!




















49?6BCE;C5:! -B99:! I<C9:69! >9<@! ?A<E9@! C:! ;A9! I5B8! 5I! <:! 9D5:P<;9@!
6JDC:@9B! B9?98>DC:P! <! E9BI789! F<?9)! 'L5! DC:9?! 5I!
















































































49?6BCE;C5:! $)! &9C?:9B! ((! C?! ;A9! ?965:@! 5I! I57B! B5DD?! I57:@! C:! ')! ]`V! <;!
U<P<! 9@! 49CB! C:! W_`])! (;! C?! 9??9:;C<DDJ! ;A9! B965B@! 5I!
;B<:?<6;C5:?!5I!;A9!B5J<D!@56MJ<B@!L5BM?A5E!<;!'AC?!@7BC:P!
B9P:<D! J9<B?! Wb! ;AB57PA! WV! 5I! 39?5?;BC?! ()! 'A9! <6;CFC;C9?! 5I!
;A9!L5BM?A5E! <B9! P9:9B<DDJ! 65::96;9@!LC;A! 6<BE9:;BJ! <:@!
B96<?;C:P!5I!89;<D!;55D?)!!
396;C5:!/!<:@!-!65:?C?;!5I!<@8C:C?;B<;CF9!5B@9B?!5I!;A9!$(<2+%
*$0'% '&'<% $(<2+% -0'% "+02L% ,1*'42$P+I% o5F9B?99B! 5I! ;A9! 6C;JO!
FCZC9BO!5F9B?99B!5I!;A9!?CK!PB9<;!6A<E9D?!,1*'42$P+9%
396;C5:!T!65:?C?;?!5I!<6657:;?!@CFC@9@! C:!?CK!E<B;?2! ;A9! ICB?;!
=DD)! W^W[G! >9C:P! <! DC?;! 5I! >5<;! 9\7CE89:;! B969CF9@! ;AB57PA!
;A9! <P9:6J! 5I! 5$25".0O! ;A9! ?965:@! =DD)! W"^[]G! <! >BC9I!
C:?;B76;C5:! B9P<B@C:P! ;A9! @C?E<;6AC:P! 5I!89:!LC;A! <:! $*0^
F9??9DO!;A9!;ACB@!=DD)![b^"`G!<:@!;A9!I57B;A!=DD)![b^"`G! DC?;?!5I!
?7EED989:;<BJ!>5<;?!E<B;?O!;A9!ICI;A!=DD)!"]^"#G!<:@!;A9!?CK;A!
=DD)! "]^"#G! DC?;?! 5I!L55@9:!E<B;?! C:! <??56C<;C5:!LC;A! 65EE9B!
<857:;?)!
















































































49?6BCE;C5:! $)! &9C?:9B! (((! C?! ;A9! ;ACB@! 5I! I57B! B5DD?! I57:@! C:! 5:9! 5I! ;A9!
L55@9:!65IIC:?!C:!;58>!:5)!]`V!<;!U<P<!9@^49CB)!'A9!PB9<;!
E<B;! 5I! ;AC?! E<EJB7?! C?! @9F5;9@! ;5! B9E9;C;CF9! <6657:;?! 5I!
L5BM89:! 98ED5J9@! @<J! >J! @<J! 5B! <??CP:9@! ;5! ;A9!





























49?6BCE;C5:! 'A9! ;L5! @56789:;?! P9:9B<DDJ! M:5L:! <?! $<EJB7?! T57D<\!
L9B9! @C?65F9B9@! >J! 1<BC9;;9! @7BC:P! AC?! WVa`! ?9<?5:! 5I!
9K6<F<;C5:! <;! 4B<! %>7! 9D^U<P<k! ;A9J! L9B9! I57:@! 5:! ;A9!
PB57:@! >9AC:@! <! 65IIC:! ;5P9;A9B! LC;A! <! >7BC<D! 9\7CE89:;!
>9<BC:P! ;A9! :<89! 5I! U9I9BA5;9E)W!'A9! E<EJBC! <B9! C:! ;L5!
@CII9B9:;!A<:@?O!>7;!>5;A!89:;C5:!<!MC:P!35>9MA5;9E!<:@!<!
FCZC9B! ,*)0% <:@! 6<:! >9! <??CP:9@! ;5! ;A9! 9<BDJ! ;5! 8C@! W";A!
4J:<?;J)[!'A9! D<BP9?;!$)!T57D<\!65:;<C:?! ;A9!@<CDJ!<6657:;?!
5I! C:6589! <:@! 9KE9:@C;7B9! <;! ;A9! E<D<69! C:! 'A9>9?! 5F9B!
;L9DF9!@<J?! C:! ;A9!?965:@!<:@!;ACB@!85:;A?!5I! C:7:@<;C5:O!
J9<B! "! =EB5><>DJ! 5I! 35>9MA5;9E! ((G)"!T9;L99:! ;A9! D<?;! @<;9!
5:!;A9!65:;C:757?!+6T'U!<:@!;A9!ICB?;!@<;9!5:!;A9!V6+#U!DC9?!<!
P<E! 5I! 9D9F9:!@<J?)! (;! C?! I<B! IB58! 6D9<B! ;A<;! ;A9! C:;<6;! ;9K;!



































































































49?6BCE;C5:! 'A9! E<EJB7?! 65:;<C:?! ?9F9:! ;9K;?! 5I! F<BJC:P! D9:P;A! <:@!
?65E92! ;L5! ;9K;?! 5:! ;A9! +6T'U! <B9! <! E<CB! 5I! B5J<D! @96B99?!
LAC6A! L9B9! C:?9B;9@! C:;5! ;A9! ?E<69?! D9I;! IB99! <I;9B! ;A9!
658ED9;C5:! 5I! ;A9! 8<C:! B9PC?;9B)! 'A9! ;L5! @96B99?! <B9!
<@@B9??9@!;5!,*)0O!<!FCZC9B!LA5!?998?!;5!>9!C@9:;CIC9@!LC;A!
;A9! FCZC9B! C:! ET57D<\! WV! LA5! L5BM9@! @7BC:P! ;A9! B9CP:! 5I!
35>9MA5;9E!(()!!(I!B9?;5B<;C5:!5I!;A9!ICB?;!@96B99!C?!<669E;9@O!
>5;A! @56789:;?! L9B9! ?9:;! ;5! ;A9!)&% *%0-(0% *% *$0'% +#'O!
o;A9! >7B9<7! 5I! ;A9! B9E5B;9B! 5I! ;A9! ?57;A9B:! 6C;Jr[)! 'A9!
?7>d96;!5I!>5;A!@96B99?!C?!;A9!?<89!C:@CFC@7<DO!<!69B;<C:!M&<I%






































































































49?6BCE;C5:! 'AC?! E<EJB7?! C?! E<B;! 5I! <! ?9BC9?! 5I!8<PC6<DO!89@C6<DO! BC;7<D!
<:@!DC;9B<BJ!;9K;?!IB58!<!L55@9:!>5K!I57:@!C:!5:9!PB<F9!5I!
;A9! D<;9!1C@@D9!NC:P@58! ;58>?!@C?65F9B9@!>J!l7C:>9DD! C:!
WV_a!7:@9B!;A9!EB96C:6;?!5I! ;A9!&<89??978)!'A9!V6+#U%5I!
$<EJB7?! &<89??978! (((! 65:?C?;?! 5I! ;AB99! 65D78:?! 5I! @<J!
<6657:;O! <:@! <! ?A5B;! :5;9! I<B;A9B! 5:! C:! ;A9! B5DD)! %DD! C;98?!
@<;9!;5!J9<B!a!5I!<:!7::<89@!MC:P)!'A9!<6657:;?!65:69B:!
@C?;BC>7;C5:?! 5I! <! F<BC9;J! 5I! 65885@C;C9?! C:6D7@C:P!(+-'O!
o5CDr!=D)!WWGO!#(0O!oF9P9;<>D9?r!=D)!abGO!ID57B!<:@!PB<C:!=D)!a"^

















































49?6BCE;C5:! &96;<:P7D<B! ?;9D9! LC;A! 65B:C69! 65:;<C:C:P! 5:9! DC:9! 5I!
C:?6BCE;C5:)! (:?C@9! ;A9! IB<89! <! #! A5BCZ5:;<D! DC:9?! C:?6BCE;C5:!
@9F9D5E?! 5F9B! <:@! 5:! ;A9! BCPA;! ?C@9! 5I! ;A9! B9EB9?9:;<;C5:!
LC;A! ;A9!@969<?9@! <:@!AC?!LCI9! ?A5L:! ?9<;9@! <;! <! ;<>D9!5I!





















































































49?6BCE;C5:! &96;<:P7D<B! DC89?;5:9! ?;9D9! ?7BB57:@9@! >J! <! >D56M^>5B@9B!
?A5LC:P!;A9!5L:9B!?;<:@C:P!LC;A!<!?;<II!<:@!<!?69E;9B!C:!AC?!
A<:@?k!>9I5B9!AC8!;A9B9!C?!<!Wa!DC:9?!C:?6BCE;C5:O!LAC6A!?;<B;?!


















































































































































































































































































































































































































































































































49?6BCE;C5:! 'A9! BCPA;! ?C@9! 5I! ;A9! ?;9D9! C?! 5667EC9@! >J! ;A9! B5J<D! I<D65:!
<>5F9!;A9!E<D<69!I<v<@9O!LC;A!EB5;96;CF9!I5B87D<!<;!C;?!><6M!




































































49?6BCE;C5:! &96;<:P7D<B! E<C:;9@! DC89?;5:9! ?;9D9! LA5?9! ?7BI<69! C?!
@CFC@9@!C:!;L5!A<DF9?)!(:!;A9!7EE9B!A<DI!C?!;A9!C:?6BCE;C5:!C:!"!
DC:9?!<:@!Wa!65D78:?k!C:!;A9!D5L9B!A<DIO!;A9!5L:9B!C?!?9<;9@!











































49?6BCE;C5:! %)! a! A5BCZ5:;<D! DC:9?! C:?6BCE;C5:! 5:! ;A9! 8<C:! @55B! 5I! ;A9!
;58>)!
T)! (:?6BCE;C5:! 5:! ;A9! D9I;! ?C@9! 5I! ;A9! 69:;B<D! @55B! 5I! ;A9!
;58>)!
*)! (:?6BCE;C5:!5:! ;A9!PB9<;!A<DDO!9<?;!L<DDO! ?57;A!?C@9!5I! ;A9!
@55B)!





































































































































































































































































































































c)! TC5PB<EAC6<D! C:?6BCE;C5:?! 6<BF9@! 5:! ;A9! d<8>?! 5I! ;A9!
















































































































49?6BCE;C5:! '<DDO! B57:@^;5EE9@! ?;9D9! LC;A! <! LC:P9@! ?7:^@C?M! C:! ;A9!























































49?6BCE;C5:! *<F9;;5! <:@! ;5B7?! ?;9D9! LC;A! <! 6B5??^?6A989! 65B:C69k! ;A9!
@969<?9@! C?! ?A5L:! C:! ;A9! 8C@@D9! ?9<;9@! C:! IB5:;! 5I! <:!
5II9BC:P!;<>D9!<:@!@9C;C9?!@C?E5?9@!C:!]!B9PC?;9B?!7:@9B!AC8)!
































































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! LC;A! ;A9! LC:P9@^@C?M! C:! ;A9! D7:9;;9k!
7:@9B!C;!;A9!5L:9B!C?!B9EB9?9:;9@!?;<:@C:P!>9I5B9!<!I5B8!5I!
,?CBC?^X5B7?! <:@! C:?6BCE;C5:?! <B9! D56<;9@! >9;L99:! ;A9!
ICP7B9?)!!









































49?6BCE;C5:! 'A9! PB9<;! C:?6BCE;C5:O! 65:?C?;C:P! 5I! [[[! F9B;C6<D! DC:9?O! C?!




































































































49?6BCE;C5:! &96;<:P7D<B! ?;9D9! LC;A! <! LC:P9@^?7:! @C?M! 5:! ;A9! ;5E)! 'A9!
7EE9B! E<B;! C?! 5667EC9@! >J! ;A9! ICP7B9?! 5I! ,?CBC?! 5:! ;A9! D9I;!
<:@! <! P5@! C:! ;A9! I5B8! 5I! <! d<6M<D! 5:! ;A9! BCPA;O! LC;A!
B9EB9?9:;<;C5:?!>9;L99:! ;A98)!'A9! D5L9B!A<DI!5I! ;A9!?;9D9!
C?!@CFC@9@!C:!"!B9PC?;9B?2!C:!;A9!ICB?;!5:9!;A9!@969<?9@!<:@!AC?!
LCI9! <B9! B9EB9?9:;9@! ?9<;9@! <;! ;A9! 5EE5?C;9! ?C@9?! 5I! ;A9!
;<>D9!5I!5II9BC:P?k! C:! ;A9!?965:@O!<!8<D9!<:@!<! I98<D9!?9<;!












































49?6BCE;C5:! SAC;9! DC89?;5:9!?;9D9!LC;A!EB<J9B?! ;5!,?CBC?^NA9:;<89:;C7O!
+5B@!5I!%>J@5?!<:@!5;A9B!P5@?!I5B!A9B9@C;<BJ!EBC:69!5;C2)09%
'A9! C:?6BCE;C5:! 65:;<C:?! <:! 97D5PJ! 5I! ;A9! @969<?9@!
B9EB9?9:;9@! 5:! ;A9! D9I;! ?C@9! 5I! ;A9! ?;9D9! ;5P9;A9B!LC;A! AC?!
I<8CDJ! C:! I57B! FCP:9;;9?)! 'A9! C:?6BCE;C5:! @9F9D5E?! C:! ]!




















49?6BCE;C5:! $<EJB7?! 65:;<C:C:PO! 5:! ;A9! +6T'UO! 65EC9?! 5I! <! :78>9B! 5I!
@C?E<;6A9?! ?9:;! IB58! ;A9! I5B;B9??! 5I! 398:<! @7BC:P! ;A9!





















DC:9?! 5I! C:?6BCE;C5:?k! >9D5L! ;A9! D7:9;;9! C?! <! ?69:9!
B9EB9?9:;C:P! ;A9! @969<?9@! ?9<;9@! 5:! <! ;AB5:9! >9I5B9! <!
;<>D9!5I!5II9BC:P?!ED9:;CI7DDJ!EB5FC@9@!LC;A! I55@!<:@!@BC:M)!
,:! ;A9! 5EE5?C;9! ?C@9! 5I! ;A9! 5II9BC:P! ;<>D9! ;A9B9! <B9! a!





































































?C;?! I<6C:P! <:! 5II9BC:P^;<>D9! <:@! 898>9B?! 5I! AC?! I<8CDJ)!
37>?C@C<BJ! ;9K;?O! 65:?C?;C:P!5I! ;A9! ;C;DC:P!5I! 39?5?;BC?! (((! <:@!
;A9! 9EC;A9;?! 5I! >17+2*4+'O! B7:! C:! F9B;C6<D! 65D78:?! <D5:P! ;A9!
57;9B! 9@P9?! 5I! ;A9! ?;9D9)! >17+2*4+'! L<?! 6A<BP9@! LC;A! ;A9!
5BP<:CZ<;C5:! 5I! ;A9! <::7<D! I9?;CF<D! 5I! ,?CBC?! C:! LAC6A! ;A9!























































































































49?6BCE;C5:! $<C:;9@! DC89?;5:9! ?;9D9! 5I! ;A9! $<D<69^P7<B@C<:! 5I! $A<B<5A!
>1(*<<%LC;A!B9EB9?9:;<;C5:!5I!5II9BC:P?!C:!;A9!D7:9;;9O!<!DC:9!
5I! C:?6BCE;C5:O! <! ?69:9! 5I! ;A9! 5L:9B! <:@! ;L5! 5II9BC:P?!




















49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! LC;A! 9J9?! C:! ;A9! D7:9;;9O! <!
B9EB9?9:;<;C5:! 5I! ;A9! @969<?9@! C:! IB5:;! 5I! <! ;<>D9! 5I!
5II9BC:P?! <:@! ;L5! 5II9BC:P! >9<B9B?! C:! ;A9!8C@@D9O! <! B5L! 5I!
@CP:C;<BC9?! M:99DC:P! <;! ;A9! >5;;58)! '9K;! 65:?C?;?! 5I! "!
A5BCZ5:;<D! DC:9?! <>5F9! ;A9! ICP7B<;CF9! ?69:9! <:@! W! DC:9! 5I!




















49?6BCE;C5:! 47BC:P! ;A9! B9CP:! 5I! %89:98A<;! (((! 5'"2$;2'2+,% 9B96;9@! I5B!





V6+#U! 65:?C?;?! 5I! <:! <7;5>C5PB<EAJ! <:@! <:! (:?;B76;C5:! C:!
LAC6A!BCPA;!65:@76;!C?!@9IC:9@!C:!;9B8?!5I!D5J<D;J!;5!;A9!MC:P)!
























































49?6BCE;C5:! &57:@! ;5EE9@! ?;9D9! LC;A! 9J9?! C:! ;A9! D7:9;;9! <:@! <!
B9EB9?9:;<;C5:! 5I! ;A9! @969<?9@! C:! IB5:;! 5I! ;A9! ;<>D9! 5I!
5II9BC:P?! C:! ;A9! 8C@@D9)! 'A9! ;9K;! @9F9D5E?! C:! "! A5BCZ5:;<D!
DC:9?!>9;L99:!;A9!D7:9;;9!<:@!;A9!ICP7B9?!<:@!C:!#!A5BCZ5:;<D!














































49?6BCE;C5:! -B9J! DC89?;5:9! ?;9D9! IB<89@! >J! <! ;5B7?! 5B:<89:;! <:@!
?7B857:;9@!LC;A!<!E<D8^>B<:6A!65B:C69)!'A9!?7BI<69!LC;AC:!
;A9! IB<89! C?! @CFC@9@! C:! ;AB99! E<B;?2! C:! ;A9! 7EE9B85?;O! 5:!
9C;A9B! ?C@9! 5I! V! F9B;C6<D! DC:9?! 5I! ;9K;O! ;A9B9! C?! <! ?;<:@C:P!
ICP7B9!5I!F;2"025*2W#+'% C:! B9DC9IO!LC;A! <! ?C:PD9! F9B;C6<D! DC:9!
>9AC:@! AC8)! _! F9B;C6<D! DC:9?! 5I! ;9K;! <B9! 6<BF9@! C:! ;A9! BCPA;!
A<:@!A<DI!5I!;A9!69:;B<D!E5B;C5:O!<:@!C:!;A9!D9I;!A<:@!F;2"02
5*2W#+'!C?!@9EC6;9@!?C;;C:P!>9I5B9!<!;<>D9!65F9B9@!LC;A!?DC69?!
5I!>B9<@! C:! IB5:;!5I!LAC6A! D<C@!5;A9B!5II9BC:P?)!c9L! DC:9?!5I!
;9K;!<:@!?589!@9?6BCE;CF9!D<>9D?!<6658E<:J!;AC?!?69:9)!!
%)! (:?6BCE;C5:! 5EE5?C;9! ;A9! D9I;! A<:@! ICP7B9! 5I! F;2"025*2
W#+'9%
T)!(:?6BCE;C5:!C:!IB5:;!5I!;A9!ICP7B9!5:!;A9!BCPA;)!



































































LC;A! B9EB9?9:;<;C5:! 5I! 5II9BC:P?! ;5! ;A9! @969<?9@O! ?A5L:!
?9<;9@!C:!IB5:;!5I!<!;<>D9!5:!;A9!D9I;!A<DI!5I!;A9!ICB?;!B9PC?;9B)!





































































































































































































































49?6BCE;C5:! &56M! ?;9D9! IB58! 39B<>C;! 9D^NA<@C8! :5L! C:! ;A9! *A<@LC6M!
















































































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! >B5M9:! C:! ;L5! E<B;?! <:@! >7CD;! C:! ;A9!
?57;A! L<DD! 5I! ;A9! $5B6A! 5I! ;A9! 3<:6;7<BJ! <;! 39B<>C;! 9D^






























































































49?6BCE;C5:! &56M! C:?6BCE;C5:!5:!?;9D9k!5:!;A9! D9I;!;A9B9!<B9!B98<C:?!5I!<!
?69:9! B9EB9?9:;C:P! ;A9! MC:P! %89:98A<;! (((! LC;A! +5L9B!



















































































































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! LC;A! B9EB9?9:;<;C5:! 5I! ;A9! 5L:9B! <:@!








































































































49?6BCE;C5:! (:?6BCE;C5:! 5:! ;A9! ><6M! ?C@9! 5I! ;A9! B57:@^;5EE9@! ?;9D9!
@965B<;9@!>J!9J9?!C:!;A9!D7:9;;9O!<!65B:C69!LC;A!W!C:?6BC>9@!
DC:9! <:@! <! ;9K;! 5I! LAC6A! 5:DJ! a! A5BCZ5:;<D! DC:9?! <B9!
EB9?9BF9@)!'A9!;9K;!65:?C?;?!5I!<:! C:F56<;C5:!5I! ;A9!EBC9?;!









































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! LC;A! WW! DC:9?! 5I! C:?6BCE;C5:! 5F9B! ;A9!
























































49?6BCE;C5:! SAC;9! DC89?;5:9! B57:@^;5EE9@! ?;9D9! LC;A! 9J9?! C:! ;A9!




















49?6BCE;C5:! 'C;D9! B9E9<;9@! C:! >5;A! ;A9! 65D78:?! 5I! C:?6BCE;C5:?! <;! ;A9!


































































49?6BCE;C5:! 3;9D9! B9E5B;C:P! 5:! L5BM?! @5:9! C:! ;A9! ?<:6;7<BJ! <;!
/D9EA<:;C:9! <:@! 5II9BC:P?! 9?;<>DC?A9@! I5B! C;?! L5B?ACE)!
$9BA<E?! C;! 5BCPC:<DDJ! >9P<:!LC;A! ;A9! :<89! 5I! ;A9! B9CP:C:P!























;A9! D9I;!5I! C;!<:@!;A9!5II9BC:P?!5:!;A9!BCPA;)! (:?6BCE;C5:?!<B9!


























































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! LC;A! 6<F9;;5! <:@! ;5B7?! >9D5L)! c57B!
































































































































49?6BCE;C5:! -B9J! ?\7<;;C:P! ?;<;79! 5I! <! ACPA! 5IIC6C<DO! ;A9! 7EE9B! E<B;!




































































49?6BCE;C5:! XC9B<;C6! IB<P89:;<BJ! E<EJB7?! @<;9@! 8C@L<J! >9;L99:! ;A9!
W[;A! <:@! ;A9! WV;A! 4J:<?;J)! (;! 65:;<C:?! ;A9! 5B@9B! ?9:;! IB58!






























49?6BCE;C5:! +C89?;5:9! E9@9?;<D! I5B! <! ?;<;79;;9! IB58! 4<A?A7B)! ,:! ;A9!
7EE9B! ?7BI<69! ;A9B9! C?!<! B96;<:P7D<B! B969??! I5B! ;A9!><?9!5I!
;A9!?;<;79;;9)!,:!;A9!IB5:;!?C@9!5I!;A9!E9@9?;<D!;A9B9! C?!<:!
C:6C?9@! ?69:9! B9EB9?9:;C:P! [! 89:! ?;<:@C:P! I<6C:P! 9<6A!





























































































49?6BCE;C5:! &96;<:P7D<B! ?;9D9! LC;A! ;A9! 5L:9B! B9EB9?9:;9@! C:! <@5BC:P!







































WW! 65D78:?! 5I! C:?6BCE;C5:! 7:@9B! LAC6A! ;A9! @969<?9@! C?!
?A5L:! ?9<;9@! C:! IB5:;! 5I! <! ;<>D9! 5I! 5II9BC:P?k! 5II9BC:P^
>9<B9B?!<:@!I<8CDC<B?!5I!;A9!5L:9B!<B9!B9EB9?9:;9@!C:!?C:PD9!






























































































































49?6BCE;C5:! &57:@^;5EE9@!E<C:;9@! DC89?;5:9! ?;9D9!LC;A! <! E<CB! 5I! D<BP9!




























































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! LC;A! 7:IC:C?A9@! ;5B7?! 5B:<89:;!
658E5?9@!>J!;AB99!B9PC?;9B?2!<!"!A5BCZ5:;<D! DC:9?! C:?6BCE;C5:!
65:;<C:C:P! <:! 5II9BC:P! I5B87D<!;5!,?CBC?!<:@!%:7>C?k! <!8<:!
?;<:@C:P! C:! IB5:;! 5I! <! ;<>D9!5I! 5II9BC:P! <:@! <! L58<:! <:@!
;AB99!5;A9B!L589:!?9<;9@!<;!<:5;A9B!;<>D9k![!L589:!<;!<:!
5II9BC:P! ;<>D9! <:@!"!L589:! <;!<:5;A9B! 5:9O! ;A9! D<?;! [!
B9PC?;9B?! >9C:P! ?9E<B<;9@! >J! ;L5!5II9BC:P!I5B87D<!;5!,?CBC?!
<:@!5;A9B!?6<;;9B9@!C:?6BCE;C5:?)!!






























49?6BCE;C5:! &96;<:P7D<B! DC89?;5:9!?;9D9!>9<BC:P!<!W[! DC:9?! C:?6BCE;C5:!<;!
;A9!;5E!<:@!;A9!B9EB9?9:;<;C5:!5I!;A9!@969<?9@!C:!IB5:;!5I!<:!
5II9BC:P! ;<>D9! <;! ;A9! >5;;58)! '9K;! B965B@?! ;A9! 8C:C:P!
5E9B<;C5:?!65:@76;9@!>J!;A9!5L:9B!C:!;A9!E9:C:?7D<!5I!3C:<C!














U5;9?2! W!*<B:<F5:O! -)! /)! ^! *<B;9BO! X)! W_W[)! g_V6% h63+#>% ij"JU+3'_U*#% 3'% H76;6#% AkRc2AkAA)!
+5:@5:2!ED)!"`)!
,:!AC?!B9;7B:!;5!;A9!$<D<69!,-&'<!>B57PA;!LC;A!AC8!EB96C57?!?;5:9?!<:@!89;<D?!IB58!8<:J!













49?6BCE;C5:! 3<:@?;5:9! B57:@! ;5EE9@! ?;9D9! LC;A! <! W"! A5BCZ5:;<D! DC:9?!


































U5;9?2!W!*<B:<F5:O! -)! /)! ^! *<B;9BO! X)! W_W[)! g_V6% h63+#>% ij"JU+3'_U*#% 3'% H76;6#% AkRc2AkAA)!
+5:@5:2!ED)!"`)!
[!+C;9B<DDJ2!$+0%~!o6<;;D9^;<KrO!C:!c*42![#)!
U)T)! %;! 'A9><:! 6<EC;<D! ,-&'<! ?998?! ;5! A<F9! L5:! I5B! AC8?9DI! ;A9! E5?C;C5:! 5I! <! 6B7?;9@!
657B;C9BO!:5L!E9BI5B8C:P!6588C??C5:?!I5B!;A9!B5J<D!A<BC8O!:5L!?7E9BC:;9:@C:P!AC?!8<?;9BQ?!
















































































































































































































































































































































































<! @9@C6<;5BJ! I5B87D<! ;5! ,?CBC?k! C:! ;A9! D5L9B! E<B;! <! ;5B7?^
?;9D9! C?! 6<BF9@! C:! B9DC9I! C?! B9EB9?9:;9@! LC;A! ;A9! @969<?9@!
?E996A! C:?6BC>9@! C:?C@9! C;)! %;! ;A9! >5;;58! ;A9B9! <B9!
B9EB9?9:;<;C5:?! 5I! ;A9! 5L:9B! C:! IB5:;! 5I! ;A9! ;<>D9! 5I!
5II9BC:P?!<:@!?69:9!5I!?<6BCIC69)!#!F9B;C6<D!DC:9?!5I!C:?6BCE;C5:!








































































































































































































































































































































































































;5E! ;A9! @969<?9@! C?! ?A5L:! ?9<;9@! C:! IB5:;! 5I! <:! 5II9BC:P!
























































































49?6BCE;C5:! +5L9B! E<B;! 5I! <! ><?<D;! ?;<;79;;9! 5I! @*C0% ?9<;9@! 5:! ;A9!















































49?6BCE;C5:! 'A9!1<KC8?!5I! $;<A5;9E!<B9! M:5L:! ;A<:M?! ;5! I57B!E<EJBC2!
;A9!E$BC??9O!;A9!ET1!EB9?9BF9@!C:!;L5!?9BC9?!5I!IB<P89:;?O!
:5?)! W`"#W! <:@! W`]"bGO! ;A9! ET1! W`]`_! <:@! ;A9! ;<>D9?! 5I!




























49?6BCE;C5:! 'A9! ;9K;! C?! EB9?9BF9@! C:! ;A9! $<EJB7?!1CDDC:P9:! 5I! ;A9! WV;A!
4J:<?;JO! ;AB99! L55@9:! ;<>D9;?O! ?589! E<EJB7?! IB<P89:;?!
<:@! :789B57?! 5?;B<6<! 5I! ;A9! ?<89! E9BC5@)! 'A9! 5BCPC:<D!
F9B?C5:!5I! ;AC?! ;9K;!L<?! 658E5?9@!>J!<! B5J<D! ?6BC>9!5I! ;A9!




























49?6BCE;C5:! 'A9! ;9K;! C?! EB9?9BF9@! C:! ;AB99! IB<P89:;<BJ! E<EJBC! LAC6A!
5:DJ! E<B;DJ! 658ED989:;! 5:9! <:5;A9B)! 'A9J! <B9! $<EJB7?!
+9:C:PB<@! WWWa%! @<;C:P! IB58! ;A9! ?965:@! A<DI! 5I! ;A9! WV;A!
4J:<?;JO! $<EJB7?!15?65L! ]abV! IB58! ;A9! 9:@! 5I! ;A9! WV;A!
4J:<?;J!<:@!$<EJB7?!*<BD?>9BP!a!IB58!;A9!?<89!E9BC5@)!'A9!
L5BM!C?!6<?;!C:!;A9!I5B8!5I!<:!(:?;B76;C5:!?E5M9:!>J!<:!5D@!
MC:P! ;5! AC?! ?5:! <:@! ?7669??5B)! 'A9! :<89! 5I! ;A9! I<;A9B! C?!




























F9B?5!LC;A! <! AJ8:! ;5!1C:)! T5;A! <B9! B96C;9@! >J! ;A9! 5IIC6C<D!





















49?6BCE;C5:! 'AC?! L5BM! C?! M:5L:! >J! ?9F9B<D! 65EC9?)! 'A9! ;L5! EBC:6CE<D!
8<:7?6BCE;?! <B9! $)! T9BDC:! "`[[! LAC6A! @<;9?! IB58! ;A9! W[;A!

















































































































































































































































?9;;C:P! 5I! ;A9! ;<D9! C?! ;A9! ,D@! NC:P@58! @7BC:P! ;A9! ];A!
4J:<?;J2!NC:P!*A95E?!C?!>9C:P!9:;9B;<C:9@!>J!AC?!?5:?)!'A9!
ICB?;! ?5:! C:! ;7B:! ;9DD?! <!8<BF9D57?! 9F9:;! ;A<;! A<EE9:9@! C:!
;A9!E<?;)!'A9!5;A9B!5:9O!EBC:69!\.942@+O! C:?;9<@!5I!;9DDC:P!<!
?;5BJ! 5I! ;A9! E<?;O! A9! C:;B5@769?! <! DCFC:P! 8<PC6C<:)! SA9:!


























































































-5D9:C?6A9II! C:! ;A9! (8E9BC<D!17?978!5I! 3;)! $9;9B?>7BP! =$)!
3;^$9;9B?>7BP! WWWbG! <:@! :5;AC:P! C?! M:5L:! <>57;! C;?!
EB5F9:<:69)! 'A9! ;<D9! ;9DD?! <>57;! <! ACPA! 5IIC6C<D! B9;7B:C:P!
IB58! <:! 9KE9@C;C5:! ;A<;! I<CD9@! C:! C;?! 5>d96;CF9O! I5B! A9! C?!












































































































































































49?6BCE;C5:! 'A9! ?;9D9!5I!N<85?9!A<?!>99:! I57:@! C:! ;A9! I57:@<;C5:?!5I!
;A9! "B@! EJD5:! <;! N<B:<M)! 'A9! ;9K;O! B9E5B;C:P! ;A9! 65:IDC6;!
>9;L99:!;A9!MC:P!<:@!;A9!XJM?5?!6<:!>9!658E<B9@!;5!;A<;!

























;98ED9! 5I! N<B:<M)! 'A9! IB<P89:;<BJ! ?96;C5:! @9?6BC>9?! <:!
5II9BC:P^69B985:J!EB5><>DJ!65:?C?;C:P!5I!<!EB569??C5:!5I!;A9!
C8<P9! 5I! %87:! <:@! E9BA<E?! <D?5! ;A5?9! 5I! 5;A9B! 'A9><:!
P5@?)!'A9!65:;9:;!5I!;A9!IC:<D!D<67:<!C:!;AC?!?96;C5:!=DD)!b^aG!C?!
7:69B;<C:O! >7;! EB5><>DJ! C:F5DF9@! 89:;C5:! 5I! ;A9! MC:PQ?!
B9;7B:! IB58! 'A9>9?! ;5! AC?! B9?C@9:69)! 'A9! 6D<7?9?! I5DD5LC:P!
;AC?! P<E! 65:;<C:! ;A9! @9?6BCE;C5:! 5I! ;A9! MC:PQ?! B9;7B:! ;5!
'A9>9?!<:@!AC?!9:657:;9B!LC;A!%87:Q?! C8<P9)! (:!/PJE;C<:?Q!
8C:@O! ;A9!6<;<?;B5EA9!@9?6BC>9@! C:! ;A9! ?;9D9!L<?! ?99:!<?!<!
8<:CI9?;<;C5:! 5I! %87:Q?! @9?CB9! ;A<;! %A85?9! B9;7B:9@! ;5!












































































































































































































































































































































































%)! cCB?;! ?96;C5:!@9?6BC>C:P! ;A9!5B<67D<B!EB569??C5:!5I!%87:!
C:!;A9!;98ED9!5I!N<B:<M)!!




























































































































49?6BCE;C5:! %^T)! Y<BC57?! C:?6BCE;C5:?! IB58! ;A9! 8C@@D9! ;9BB<69?! 5I! ;A9!
;98ED9!5I!49CB!9D^T<A<BC)!%)!T9D5L!;AC?! C:?6BCE;C5:!;A9B9!C?!<!
B9EB9?9:;<;C5:! 5I! ?5D@C9B?! 8<B6AC:P)! T)! X<;?A9E?7;! C?!
@9?6BC>9@!B969CFC:P!PCI;?!<I;9B!;A9!9KE9@C;C5:!?9:;!;5!M0*')!
*)! (:?6BCE;C5:! IB58! ;A9! 1C@@D9! *5D5::<@9O! 357;A9B:! S<DD)!
396;C5:!B9E5B;C:P!;A9!?E996A!5I!%87:!;5!;A9!\799:)!







































































































































































































49?6BCE;C5:! %)! (:?6BCE;C5:! 5:! ;A9! :5B;A! I<69! 5I! ;A9! :5B;A! ?C@9! 5I! ;A9!
P<;9L<J!>9;L99:! ;A9!657B;!<:@! ;A9!57;9B!AJE5?;JD9!5I! ;A9!
;98ED9O!W?;!B9PC?;9B!=D9I;!?C@9G)!
T)! (:?6BCE;C5:! 5:! ;A9! :5B;A! I<69! 5I! ;A9! :5B;A! ?C@9! 5I! ;A9!
P<;9L<J!>9;L99:! ;A9!657B;!<:@! ;A9!57;9B!AJE5?;JD9!5I! ;A9!
;98ED9O!W?;!B9PC?;9B!=BCPA;!?C@9G)!
*)! (:?6BCE;C5:! 5:! ;A9! :5B;A! I<69! 5I! ;A9! :5B;A! ?C@9! 5I! ;A9!

























































'A9! ?7@@9:! @9;9BC5B<;C5:! 5I! ;A9! ?57;A9B:! 5:9O! D9@! ;5! ;A9!
8<MC:P!5I!<:5;A9B!65EJ!?589!@C?;<:69! I<B;A9B!?57;A! =3;9D9!
NG)! ,:DJ! ;A9! C:C;C<D! ;ACB@! 5I! ;A9! ;9K;! C?! ?7>?;<:;C<DDJ!
EB9?9BF9@O!;A9!B9?;!>9C:P!I7DD!5I!D<67:<9!>9I5B9!C;!@C?<EE9<B?!






396;C5:! %! C?! B9E9<;9@! C:! 5:9! 5I! ;A9! ?;9D<9! 9! 6<BF9@! C:!






















































































































































































































































































































D57@! B9d5C6C:P! 5I! >5;A! E5E7D<69! <:@! EBC9?;A55@)! 'A9:! %87:! EB5699@?! ;5! ;A9! "+2*#0'!
;5P9;A9B! LC;A! X5B98A9>! C:! IB5:;! 5I! ;A9! P5@O! 7:;CD! ;A9J! 6<89! ;5! ;A9! "+20+! 5I! %87:Q?!
@<7PA;9BO! ;A9! -B9<;^5I^1<PC6O! LA5O! A<FC:P! PB99;9@! ;A9! MC:PO! 9?;<>DC?A9@! A9B?9DI! 5:! AC?!
I5B9A9<@O!LACD9!;A9!F<BC57?!PB9<;!P5@?!5I!;A9!M+2*#+! C:@7DP9@!C:!8CPA;J!?A57;?!5I! d5J)!'A9!
EB5>D98!A9B9! C?! ;5!@9IC:9!;A9!I<6;7<D!89<:C:P!5I!;A9!"+2*#0')! (;! C?!A9B9!;A<;!%87:!ED<69?!
;A9!6B5L:!5:!X5BA989>Q?!A9<@O! ;A57PA! C:! ;A9! ?9:;9:69!LA9B9! ;AC?! C?!:<BB<;9@! =D)!#GO! ;A9!
?J:5:J857?!,-%C?!98ED5J9@)!'A<;!;A9!;L5!;9B8?!<B9!?J:5:J857?!C?!6D9<B!IB58!;A9!I<6;!;A<;!
C;!L<?! IB58!;A9!"+2*#0'! ;A<;!%87:! C??79@! I5B;A! =DD)!W_^[`G!LA9:! ;A9! B9DCPC57?!69B985:C9?!
L9B9!<;!<:!9:@)!U5L!C;!C?!6D9<B!;A<;!<!;98ED9O!:5;!;A9!@L9DDC:P^ED<69!5I!<:!9<B;ADJ!MC:P!L<?!
;A9! ?69:9! 5I! ;A9! <6;7<D! 65B5:<;C5:)! %665B@C:P! ;5!-<B@C:9B! C;!87?;! >9! C@9:;CIC9@!LC;A! ;A9!
+7K5B!'98ED9!>96<7?9!;A9!E7BE5?9!5I!;A9!I9?;CF<D!L<?!;5!65:@76;!;A9!C8<P9!5I!%87:^&<!;5!
AC?! ?57;A9B:^X<BC8)! (I! ?5O! L9! 87?;! ;AC:M! ;A<;! X5B98A9>! A<@! E<B;C6CE<;9@! C:! ;A9! PB9<;!
?57;AL<B@! EB569??C5:! IB58! N<B:<M! ;5! +7K5BO! LA9B9O! C:! ;A9! I5DD5LC:P! @<J?O! ?E96CIC6!
65B5:<;C5:!69B985:C9?!LCDD!A<F9!E9BI5B89@)!'L5!5;A9B!;98ED9?!<B9!89:;C5:9@!C:!;A9!;9K;2!










































































































































































































49?6BCE;C5:! 'A9! ?;9D9! B9EB9?9:;?! X5B98A9>! 5II9BC:P! ID5L9B?! ;5! ;A9!






























































































49?6BCE;C5:! %) %)! (:?6BCE;C5:! C:! ;A9! <669??^@55BL<J! 5I! ;A9! ,?CBC?!
37C;9)!(::9B!;AC6M:9??)!357;A!3C@9)!!
T) (:?6BCE;C5:!IB58!;A9!(::9B!,?CBC?!X<DD)!!









































































































































































































































































































































49?6BCE;C5:! $598!B9I9BBC:P! ;A9!&<89??C@!8CDC;<BJ!6<8E<CP:!<P<C:?;! ;A9!
XC;;C;9?! C:! <;;98E;! ;5! @C?D5@P9! ;A98! IB58! ;A9! U5B;A9B:!
3JBC<)! (:?6BC>9@! 5:! ;A9! L<DD?! 5I! ;A9! ;98ED9?! 5I! %>J@5?O!





") +7K5B2! EJD5:O! L<DD! 9<?;! <:@! ?57;A^9<?;! 5I! ;A9! 657B;! 5I!

































































































































































49?6BCE;C5:! WWa!F9B;C6<D! DC:9?! C:?6BCE;C5:!5I!&<89?9?! ((!5:! ;A9!?57;A9B:!
A<DI!5I! ;A9!L<DD! <;! ;A9! B9<B!5I! ;A9! ICB?;! 657B;!5I! ;A9! ;98ED9!
>7CD;! >J! 39;J! (! <;! %>J@5?)! (;! ?A5L?! &<89?9?! ((! ?<CDC:P! ;5!
%>J@5?O!LA9B9!A9! IC:@?!39;J! (! C:!AC?! ;98ED9!7:IC:C?A9@!<:@!



























































































49?6BCE;C5:! 'A9! DC89?;5:9! ?;9D9! 65:;<C:?! ;A9! 9:789B<;C5:! 5I! ;A9!
EB5E9B;J! <:@! C:6589! 5I! <! ;98ED9O! EB9?78<>DJ! ;A9!






































































































































































































































































49?6BCE;C5:! %)! S<DD! B9EB9?9:;<;C5:! LC;A! &<89?9?! (((! 5II9BC:P! C:69:?9!
>9I5B9! %87:^&<! <:@! W+'2@C&0k! ?69:9! LC;A! &<89?9?!
5IIC6C<;C:P!>9I5B9!%;78!<:@!W+'2@C&0k!?69:9!LC;A!&<89?9?!
(((!5II9BC:P!>57\79;?!;5!A78<:^A9<@9@!17;)!!
T)! (:?6BCE;C5:?! 5:! ;A9! L<DD?! 5I! ;A9! @55B?! DC:MC:P! ;A9! >CP!
;98ED9!LC;A!;A9!E<D<69)!
*)! (:?6BCE;C5:?! 5I! ;A9! <B6AC;B<F9! 5I! &<89??978! LAC6A!





































T)! ! (:?6BCE;C5:! IB58! ;A9! ICB?;! 657B;O! ?57;A!L<DDO! @55BL<J! 4)!
369:9! B9EB9?9:;C:P!&<89?9?! (((! 9:;9BC:P! ;A9! ;98ED9! o;5!
6<7?9! AC?! I<;A9B! %87:! ;5! <EE9<B! C:! AC?! I9<;! 5I! ;A9!
Y<DD9Jr)!
W) (:?6BCE;C5:!5:!;A9!9<?;!?C@9!5I!;A9!E<??<P9)!
[) (:?6BCE;C5:! 5:! ;A9! L9?;! ?C@9! 5I! ;A9! E<??<P9! =<2!
C:?6BCE;C5:! 5:! ;A9! D9I;! ?C@9! 5I! ;A9! ?69:9)! >2!
C:?6BCE;C5:!5:!;A9!BCPA;!?C@9G)!
*)! (:?6BCE;C5:! 5:! ;A9! @57>D9! I<D?9^@55B! IB58! ;A9! ;AB5:9!
B558!5I!;A9!ICB?;!E<D<69)!'A9!@57>D9!I<D?9^@55BO! C:! IB5:;!
5I! LAC6A! ?;55@! ;A9! ;AB5:9O! L<?! ?9;! >9;L99:! ;L5!
ECD<?;9B?!C:!;A9!B9<B!L<DD)!,:!;A9!;L5!D9<F9?!;A9!L<DMC:P!
MC:P! C?! ?A5L:! LC;A! ?;<II! C:! A<:@! <?! CI! A9! L9B9! 658C:P!
IB58! ;A9! C:;9BC5B! 5I! ;A9! E<D<69)! %6658E<:JC:P!














































































E<B;! 5I! <! @96B99! ?<I9P7<B@C:P! ;A9! ;98ED9! 5B! ;98ED9?! 5I!
D56<D!P5@!NA:78)!'A9!>D56M! ?A5L!E5B;C5:!5I!WW!A5BCZ5:;<D!
DC:9?! 5I! LAC6A! ;A9! ICB?;! [! >9D5:P! ;5! ;A9! C:;B5@76;C5:O! ;A9!





































































































































































;A9! >5;;58! 5I! ;A9! E<P9k! ;A9B9C:! <B9! 9:789B<;9@! [!



















;A9! ?6BC>9! 5I! ;A9! ;58>! oC*2-"2!4O! <! 6D9BM! 5I! ;A9! L5BM?! C:!
6A<BP9!5I!65BB9?E5:@9:69!LC;A!;A9!;58>!5I!19B9:E;<A!<:@!
LC;A! ;A9! 8<C:;9:<:69! 5I! ;A9! L5BM89:! 98ED5J9@! C:! C;?!
9K6<F<;C5:)!'A9!5F9B?99B!5I!;A9!'B9<?7BJ!5I!;A9!$A<B<5A!<:@!































































































































































































































































































































(! LB5;9! ;5! J57! <! D9;;9B! ;5! ?<J2! D9;! <! PCI;! >9!
>B57PA;2! SA9:! 8J! D9;;9B! B9<6A9?! J57! ?A<DD!
6<7?9! ;5! >9! >B57PA;! <! F9BJ! IC:9! PCI;!





'A9! 6AC9I! 5I! ;A9! B965B@^M99E9B?! 5I! ;A9!
;B9<?7BJ! 5I! $A<B<5A! >1(*2(2$*0'% ?E9<M?! ;5!
;A9!?6BC>9!M*2'&20+')!'AC?!D9;;9B!C?!>B57PA;!;5!
J57!;5!;A9!9II96;!;A<;!;A9!?;<>D9!8<?;9B!>1(*2
(0$&O! ?5:!5I! >1(*2(2$"'O!5I! ;A9!PB9<;! ?;<>D9!






J57O! J57! ?A<DD! @98<B6<;9! I5B! AC8! IC9D@?! 5I!
9?;<;9?! 5I! $A<B<5A! D)! E)! A)! 5I! 9:6D5?7B9?! 5I!
$A<B<5A! D)!E)!A)O!5I!EB5E9B;J!5I!$A<B<5A! D)!E)!
A)!5I!;A9!9:6D5?7B9?!5I!;A9!$A<B<5A!D)!E)!A)!5I!
($*'^D<:@?! 5I! $A<B<5A! D)! E)! A)! 5I! !(0^D<:@?!
5I!$A<B<5A!D)!E)!A)!5I!A<BF9?;^;<K!5I!$A<B<5AO!
D)! E)! A)! <:@! 5I! @58<C:?! 5I! $A<B<5AO! D)! E)! A)!



























































































+CM9LC?9! ;A9! @CFC:9! 5II9BC:P?! 5I! %87:^&9!
eMC:P! 5I! ;A9! P5@?))fO! +5B@! 5I! 'A9>9?O! >9I5B9!





























































49?6BCE;C5:! 'A9! ;9K;!5I! ;A9! B96;5!65:?C?;?!5I!9CPA;!E<P9?!5B! 65D78:?)! (;!
65:;<C:?! ;A9! @9E5?C;C5:?! 5I! 9CPA;! ;AC9F9?! B9P<B@C:P! ;A9CB!
@C?E5?<D! 5I! 69B;<C:! 5>d96;?! 5B! \7<:;C;C9?! 5I! 65EE9B! ?;5D9:!
IB58! ;A9! Y<DD9J! 5I! ;A9! l799:?! IB58! <! ;58>! LAC6A! C?! :5;!
?E96CIC9@)! 'A9?9! @9E5?C;C5:?! <B9! ?;<;9@! ;5! A<F9! >99:! E7;!
C:;5!LBC;C:P!I5B!;A9!<??C?;<:69!5I!;A9!EBC:69!5I!;A9!S9?;!$É^






















































49?6BCE;C5:! $<EJB7?! %>>5;! B965B@?! <:! C:?E96;C5:! 5I! ;58>?O! B5J<D! <:@!
5;A9BLC?9O! EB58E;9@! >J! B9E5B;?! 5I! ED7:@9BC:PO! ;5P9;A9B!
LC;A! 69B;<C:! 9F9:;?! <BC?C:P! 57;! 5I! ;AC?! C:?E96;C5:! <:@!



















































49?6BCE;C5:! XC9B<;C6! E<EJB7?! 65:;<C:9@! C:! ;A9! 6<FC;J! 5I! <! I7:9B<BJ!
L55@9:! ?;<;79;;9! LC;A! <! E<C:;9@! C:?6BCE;C5:! PCFC:P! ;A9!























































<85:P! ;A9! /PJE;C<:! E<EJBC! IB58! ;A<;! 65DD96;C5:)! 'A9!
E<EJB7?! C?!<;!;A9!EB9?9:;! C:!<!E<6MC:P!6<?9! C:!;A9! DC>B<BJ!5I!
1B)! $C9BE5:;! 15BP<:! C:! U9L! R5BM)! (:! 65:;<C:?! ;A9!
65:I9??C5:!5I!<!;AC9IO!LA5?9!:<89!C?!D5?;)!'A9!;CD9!<EE9<B?!C:!
;A9!DC?;!5I!E<P9!"!LC;A!;A9!:<89?!5I!9CPA;!89:!LA5!L9B9!C:!













































































49?6BCE;C5:! 'A9!E<EJB7?!@9?6BC>9?!<! ?9BC9?!5I! C:F9?;CP<;C5:?! 65:69B:C:P!
;A9! ?;9<DC:P! 5I! ?CDF9B! <:@! P5D@! IB58! &<89??C@! ;58>?)!1B?)!

































49?6BCE;C5:! 'A9! ;9K;! 5I! ;A9! +6T'UO! @<;9@! C:! R9<B! W[! 5I! &<89?9?! 0(!









































































































































*589! =D9;! 89! @9?6BC>9G! ;5! J57! L59?! 5I! <!
?5D@C9B! 9F9:! <?! AC?! ?7E9BC5B?! <B9!8<:J2! ;A9!
P9:9B<DO! ;A9! 6<E;<C:! 5I! ;A9! DC97;9:<:;!
6588<:@9BO! ;A9! ?6BC>9!5I! ;A9!<B8J! ;A9!#C'^
5IIC6C9B!LA5!C?!C:!IB5:;!5I!;A98O!;A9!?;<:@<B@^
>9<B9BO! ;A9! DC97;9:<:;! 6588<:@9BO! ;A9!
?6BC>9! 5I! ;A9! <B8JO! ;A9! 6588<:@9B! 5I! ICI;J!





































49?6BCE;C5:! +9;;9B! <@@B9??9@! ;5!\-0'<2(#! ;5!`'72,1(*O! ?9BF9@! <?! ;A9!



























49?6BCE;C5:! 'A9! ?5^6<DD9@!,:58<?;C65:! 5I! >1(*2(2$"'! C?! M:5L:! >J! :C:9!
@CII9B9:;! 8<:7?6BCE;?! LAC6A! 65:;<C:! PB<;9B! 5B! ?8<DD9B!
E5B;C5:?! 5I! ;A9! ;9K;k! C;! C?! DCM9! <! DC?;! 5I! <@8C:C?;B<;CF9! <:@!
5667E<;C5:<D! ;C;D9?)!'A9!@<;9!LA9:! >1(*2(2$"'! DCF9@!8<J!>9!





;A9! ?;BCE! 5I! D9<;A9B! TBC;)! 17?)! W`"#_O! ;A9! &<89??978!
E<EJB7?!IB<P89:;?O!;A9!*<CB5!5?;B<65:!g)!a#W``O!;A9!L55@9:!




















































































































































































































































D)! aG! -+<2'"% ,&% (% "+2*#0'% =))G! (*% ';<'% (%
,7*0'<%
!





























































































































































49?6BCE;C5:! (:?6BCE;C5:!5:! ;A9!><6M^ECDD<B! 5I! <! M:99DC:P! ?;<;79! IB58! ;A9!
N<B:<M! 6<6A9;;9)! %! B5J<D! >7;D9BO! F4+2"+'2+,I% LA5! A<@!
<6658E<:C9@! 'A7;85?9! (((! 5:! 5:9! 5I! AC?! 9KE9@C;C5:?! ;5!
$<D9?;C:9! =&9;d9:7GO! L<?! >J! <! ?E96C<D! @96B99! 5I! ;A9! MC:P! C:!
6A<BP9!5I! I57B! 65L?! IB58!\&7<O!>9?C@9?! ;L5!/PJE;C<:!5:9?!














































































































































































49?6BCE;C5:! %)!TC5PB<EAC6<D! C:?6BCE;C5:!6<BF9@!5:!;A9!L<DD!5I! ;A9!;98ED9!
5I!398:<)!


















































































































































































































































































































































































399C:P! ;A9! E7BCIC6<;C5:! 5I! EB9?9:69! 5I! ;A9!
7*0!><:\79;!I5B!;A9!"+2,&I%D)!E)!A)!
!





























,:9! LA5! 9:;9B?! >9<BC:P! P55@! ;AC:P?! ;5! ;A9!




























&"I% #($9'0% *94% )'(% )'(0% +% *0%0*9#'% +% *0%












&bO! 9#*% ,P94% S+'% +% *.2)+'% *;% ,*)%0.&% #*;% $0%
#($D0E%*94% )+'% '&0<%(%"+94% +,% *;% ,P94% +% "+2,&%






&aO% $(<2+% )'(% $$94% (% -#94% -*,% #($'% *94% +% ..%
7&09C% *;% ,.%0.&% #($9*% *9$% $+<% *;% #!(% +% ..%















































































&WVO! $(<2+% ,-0'% -*,% .&.&'% *'% '(&% $++94%0.4%









&[WI% *'4% #;;% 0"0'<% *;% *% "+2*#0'% 7D&E;% *%





&["I!*'4% $++% .(.%*%(!,%(*(*%-+% !(#%*;%*%











































































&[aI% #($9'D0E% *94% (.0'% *;D'E% #($9'D0E% *94%


















&[_I% #'% -+% )'(94% *'4% #.(%(#0'% *;'% *'4% $++%





























































C;! C?! A9! LA5! <??CP:?! ?ACE?! ;5! 9F9BJ5:9! ;5!
LA58! <! ?ACE! :99@?! ;5! >9! <??CP:9@)! (;! C?! A9!






























































T)! (:?6BCE;C5:! 5:! ;A9! L<DD! (g! 5I! ;A9! ;58>! ?A5LC:P! ;A9!
EB9E<B<;C5:!5I!;A9!I7:9B<BJ!EB569??C5:)!
*)!(:?6BCE;C5:?!5:!;A9!L<DD?!X-O!-/O!c/!@9?6BC>C:P!,1(*2(2-;Q?!









































































)"+2?,% e'A7;85?9! (((f! PCF9:! DCI9)! 4B<L! 5I!













































































































































































































































































































































,:9! LA5! 8<M9?! ;A9! L5BM?! PB9<;! <:@!
9K69DD9:;O!!
=(Q8G! :5;! @9<I! ;5! LA<;! L<?! 6588<:@9@! C:!
;A9! #'"2#&I% D)! E)! A)! (;!L<?! 6588<:@9@! ;5!89!
;5!>9![5:!<6657:;]!!
5I!;A9!PB9<;:9??!5I!AC?!9K69DD9:;!C:!;A9!A9<B;)!
,:9! 9K69DD9:;! C:! <6;C:P! C:! <665B@! LC;A! ;A9!
@9?CB9!5I!XC?!1<d9?;J!5F9B!C;)!
!





















































































49?6BCE;C5:! TD<6M!PB<:C;9!?;<;79!LC;A! ;9K;! C:6C?9@! C:! I57B;99:!A5BCZ5:;<D!
DC:9?!5:!;A9!@B9??O!C:!;L5!F9B;C6<D!65D78:?O!5:9!5:!9<6A!?C@9!







































































































































































































































































,:9! LA5! 9:;9B?! >9<BC:P! P55@! ;AC:P?! ;5! ;A9!
ED<69! >9<BC:P! ;A9! MC:P! <:@! 5:9! LA5! 6589?!

































































456789:;!;C;D9! 3;9D9! 5I! F4+2-&'O! 6AC9I! 5I! L5BM89:! 5I! ;A9! '98ED9! 5I!
'A7;85?9!(Y!
$B5F9:<:69!<:@!4<;9! .:M:5L:)!'A7;)!(Y)!









,F9B?99B! 5I!L5M?! 5I! ;A9!-0'%5I! ;A9!"+2,&% C:!
%>J@5?!
!


















































































































































































































































































49?6BCE;C5:! $<C:;9@! DC89?;5:9! B57:@^;5EE9@! ?;9D9)! (:?6BCE;C5:! IB58! ;A9!









































49?6BCE;C5:! &96;<:P7D<B! ?<:@?;5:9! B57:@^;5EE9@! ?;9D9)! (:! ;A9! 7EE9B!








































,:9! LA5! 6<BBC9?! 57;! ;A9! D<L?! I5B! ;A9! 5:9!
LA5!C?!C:!;A9!,-!!
!


































































































































































T^*)! (:?6BCE;C5:! 5:! ;A9! I<69! 5I! ;A9! B56M! ;5! ;A9! BCPA;! 5I! ;A9!




c)! (:?6BCE;C5:!5:!;A9!69CDC:P!5I! ;A9!65BBC@5B! =D)!WG!<:@!5:!;A9!
?57;A!?C@9!5I!;A9!E5B;C65?!=D)!"G)!
-)!(:?6BCE;C5:!5:!;A9!69CDC:P!5I!;A9!65BBC@5B=D)!]G)!
X)! (:?6BCE;C5:! <>5F9! l799:! '(J9! C:! ;A9! ?69:9! B9EB9?9:;9@!
;A9!9B96;C5:!5I!;A9!4d9@!=D)!WG)!'C;D9?!B9I9BB9@!;5!;A9!\799:)!
()! (:?6BCE;C5:! 5F9B! ;A9! B9EB9?9:;<;C5:! 5I! ;A9! \799:! <:@! ;A9!
MC:P!C:!;A9!>5<;!@B<L:!>J!;L9:;J!E9B?5:?!C:!;A9!?9\79:69!5I!
;A9!@;25.%?69:9)!'A9!;C;D9!C?!B9I9BB9@!;5!;A98)!!
+)! (:?6BCE;C5:! IB58! ;A9! WW! DC:9?! ;9K;! 65::96;9@! LC;A! ;A9!
B9EB9?9:;<;C5:?!5I!;A9!@;25.!5I!MC:P!%89:A5;9E!((()!'A9!;9K;!







































































X9! 6<7?9?! ;A9! 9:;B<:69! C:! ;A9! >5@J! 5I! AC?!



















NC:P! 5I! .EE9B! <:@! +5L9B! /PJE;O! 5I! ;A9! 'L5!
+<:@?!?5:!5I!F;2=&,'2?,I%AC?!D5F9@!4%>1(*2-'"2




e))f% EBC9?;?! 5I! ;A9! E95ED9! =P5C:PG! ;5! ;A9!







































6)!W^"G% $&0%?,%-'"24%(% ,*)%&)'% $(*'%*'%"'% $*%
$+<2",'%-&'<2,%#(+%0,%'P*%(%*;94%$(<2$;%@+%*;%






%@5B<;C5:! 5I! &<! C:! ;A9! 85B:C:P! =LA9:! A9!
BC?9?G! C:! ;A9! A5BCZ5:! 5I! ;A9! A9<F9:! e>Jf! ;A9!
A9B9@C;<BJ! EBC:69! <:@! 657:;O! ;A9! I<F5BC;9! 5I!




%@5B<;C5:! 5I! &<! <?! A9! ?9;?! C:! DCI9! C:! ;A9!
L9?;9B:!A5BCZ5:!5I!A9<F9:!>J!;A9!A9B9@C;<BJ!
EBC:69! <:@! 657:;O! ?5D9! 658E<:C5:! LA5! A<?!
<669??!;5!AC?!+5B@O!I<F5BC;9!5I!X5B7?!=LA5!C?G!




























































49?6BCE;C5:! -B9J^PB<:C;9! ?;<;79;;9! C:! <! ?\7<;;C:P! E5?C;C5:k! C:?6BCE;C5:?!



































































































































































49?6BCE;C5:! +C89?;5:9! ?;9D9! 5I! ;A9! B96;<:P7D<B! ;JE9! LC;A! B<C?9@! IB<89!
<:@!<!6<F9;;5!65B:C69)!/@P9?!LC;A!C:?6BCE;C5:?!?7BB57:@!;A9!
;9K;! <:@! B9DC9I?! 5:! ;AB99! ?C@9?)! 'A9B9! C?! <D?5! <! DC:9! 5I!
C:?6BCE;C5:!5F9B!;A9!6<F9;;5!65B:C69)!'A9!?;9D9!C?!@CFC@9@!C:;5!
;AB99!E<B;?2!;A9!7EE9B!E<B;!C:!;A9!I5B8!5I!<!:<5?!65:;<C:C:P!
ICF9! A78<:! ICP7B9?k! ;A9! 8C@@D9! E<B;! B9EB9?9:;C:P! ;L5!






































49?6BCE;C5:! c7:9B<BJ! ?;<;79!>9D5:PC:P! ;5!=0'2*4+'I%8<J5B!5I! ;A9! ;5L:!
























































































































































































































































































































































































































































































































































































#&I% D)! E)! A)O! >5LC:P! <;! ;A9! EB9?9:69! 5I! ;A9!
65BB96;! P55@! P5@! ;5! ;A9! MC:PQ?! ?5:O! ;A9!
















49?6BCE;C5:! UC6A9!LC;A! ?;<;79?!LC;A!9<6A!5I! ;A9![! I<69?! C:?6BC>9@!LC;A!




















































B9EB9?9:;<;C5:! 5I! MC:P! %89:A5;9E! (((O! 5II9BC:P! ;5! ;A9! P5@!
%87:^&<! 5I! N<B:<M)! T9D5L! <B9! EB<J9B?! ;5! %87:^&<! >J! ;A9!






































































































































































49?6BCE;C5:! (:?6BCE;C5:! C:! ;A9! ICB?;! B9PC?;9B! :9<B! ;A9! B9EB9?9:;<;C5:! 5:!









































































































































































































































49?6BCE;C5:! +C89?;5:9! B57:@^;5EE9@! ?;9D9)! %;! ;A9! D9I;! ?C@9! C?!





















































































































































































































































































































































































































49?6BCE;C5:! $C:M! PB<:C;9! D<BP9! IB99?;<:@C:P! ?\7<B9! B57:@^;5EE9@! ?;9D9!
C:?6BC>9@!5:!>5;A! I<69?! <:@!>5;A!9@P9?)! c<69! ()!%;! ;A9! ;5E!
;A9! 5L:9B! C?! B9EB9?9:;9@! C:! <@5B<;C5:! 5I! $;<A! <;! ;A9!
EB9?9:69!5I!%:7>C?k!;A9!>5;;58!C?!5667EC9@!>J!WW!A5BCZ5:;<D!
DC:9?! C:?6BCE;C5:)! ! c<69! (()! %;! ;A9! ;5E! ;A9! 5L:9B! C?!
B9EB9?9:;9@! C:! <@5B<;C5:!5I!,?CBC?! <;! ;A9!EB9?9:69!5I!%EC?)!



























































































































































49?6BCE;C5:! 3;9D9! LC;A! ;AB99! B9PC?;9B?! 5I! ?69:9?)! (:?6BCE;C5:! 5I! ;A9!








































































































456789:;!;C;D9! (:?6BCE;C5:?! IB58!;A9! ;58>!5I!\-0'<I%7?7BE9@!>J!\-0'<2(2
7&;!
$B5F9:<:69!<:@!4<;9! 'A9>9?)!&<8)!(()!!









































































































49?6BCE;C5:! cB<P89:;! 5I! <:! 9K^F5;5! LC;A! <! F9B;C6<D! DC:9! C:?6BCE;C5:O! ;5!























































































































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! B9EB9?9:;C:P! ;A9! 398C;9! `*2$'*%



































































><6M! AC?! <:69?;B<D! 9?;<;9?)! '9K;! 65:;<C:?! B9I9B9:69?! ;5! ;A9!
65:;9:;C5:?!5I!F<BC57?!898>9B?!5I!;A9!I<8CDJ!;5!LAC6A!19?!
>9D5:P9@!C:!;A9! D9P<D!EB5699@C:P!B9P<B@C:P!;A9!EB5E9B;J!5I!
?76A!9?;<;9?)!%I;9B! ;A9! D<:@!E<??9@! IB58!;A9!A<:@?!5I!5:9!
@9?69:@<:;! ;5! <:5;A9BO! ;A9! 8<:<P989:;! 5I! ;A9! 9?;<;9!
@9F5DF9@! 7E5:! AC?!LC@5L!F4+'2*;09!SA9:% F4+'2*;0! 6<89!
;5! 67D;CF<;9!A9B! D<:@?O! <! 69B;<C:!<@8C:C?;B<;5B!B,$%LA5!L<?!
<EE<B9:;DJ!C:!:5^L<J!65::96;9@!LC;A!=#Q!I<8CDJO!658E9DD9@!
A9B! ;5! @9?C?;)! 'A9B97E5:O! C:! ;A9! WV;A! J9<B! 5I! &<89?9?! ((O%
F4+'2*;0! D<C@! <!ED<C:;! <P<C:?;%B,$! >9I5B9! ;A9! FCZC9B! <:@! ;A9!
-B9<;! o*;'! C:! X9DC5E5DC?)! T5;A! E<B;C9?! 6<89! ;5! 657B;!
9\7CEE9@! LC;A! <! I5B8C@<>D9! <BB<J! 5I! 9FC@9:69)! SA9:! ;A9!
FCZC9B! 5E9:9@! ;A9! E<EJB7?! B5DD?O! ;A9CB! ?;<;989:;?! L9B9!
65:;B<@C6;5BJ! >96<7?9! 5:9! 5I! ;A9! ;L5!L57D@! A<F9! >99:! <!
I<M9)%F4+'2*;0I%65:IC@9:;! C:! ;A9! d7?;C69!5I!A9B!6D<C8O!<?M9@!
I5B! ;A9! B9PC?;9B?!5I! ;<K<;C5:!EB9?9BF9@! C:! ;A9!'B9<?7BJ!<:@!
;A9! 49E<B;89:;! 5I! -B<:<BJ! 5I! ;A9! $A<B<5A)! X9B! EB5E5?<D!
89;!LC;A! ;A9! <EEB5F<D! 5I! ;A9! FCZC9B! <:@! <!898>9B! 5I! ;A9!
-B9<;! o*;'% L<?! ?9:;! LC;A% B,$! ;5! I9;6A! ;A9! B9PC?;9B?! C:!
\79?;C5:! IB58!;A9!&9?C@9:69O! D56<DCZ9@!<;!$CB<89??9! C:! ;A9!
49D;<! =U!W]G)!B,$!L5:!5F9B!;A9!EBC9?;! >1(*2(2$"'%@7BC:P!;A9!
F5J<P9! ;5! $CB<89??9O! <:@! ;A9B9O! LC;A! AC?! 658EDC6C;JO!
?76699@9@! C:! ;<8E9BC:P! LC;A! B9PC?;9B?)! SA9:! ;A9J! L9B9!






















































































49?6BCE;C5:! 3<:@?;5:9! B57:@^;5EE9@! ?;9D9! LC;A! "! B9PC?;9B?! 5I!
B9EB9?9:;<;C5:)!(:!;A9!7EE9B85?;!B9PC?;9BO!;A9!5L:9B!8<M9?!
5II9BC:P?!;5!"!@9C;C9?k!C:!;A9!8C@@D9!B9PC?;9B!;A9B9!C?!<!B5L!5I!
[!89:! <:@! ]!L589:k! C:! ;A9! D5L9B! B9PC?;9B! C?! @9EC6;9@! ;A9!
>BC:PC:P! 5I! 5II9BC:P?! >J! oAC?! ?5:O! ;A9! ?;<>D9^8<?;9B! 5I! ;A9!
&9?C@9:69r!<:@!C:!IB5:;!5I!AC8!?C;![!89:!<:@!"!L589:O!5:9!

























































































































































%)! 'C;D9! B9I9BB9@! ;5! 5:9! 5I! ;A9! B9D<;CF9?! B9EB9?9:;9@! C:! ;A9!



































































































































































































































































































































































C:! "! B9PC?;9B?)! 'A9! EJB<8C@^?A<E9! B9PC?;9B! C?! D5?;)! 'A9!










































































































49?6BCE;C5:! &57:@^;5EE9@! ?;9D9! C:! ?7:M! B9DC9I! LC;A! B9EB9?9:;<;C5:?!
<BB<:P9@! C:! "! B9PC?;9B?)! ! 'C;D9?! B9I9BB9@! ;5! ?589! 5I! ;A9! #!





































































49?6BCE;C5:! 3;<;79! B9EB9?9:;C:P! <! 8<:! B9EB9?9:;9@! C:! 6B5??^D9PP9@!






































































TBC;C?A!17?978O!85B9! 65885:DJ! M:5L:!<?! $<EJB7?!X<BBC?!




































































TBC;C?A! 17?978! $<EJB7?! W`]#])! 38<DD9B! E5B;C5:! 5I! C;! <B9!
I57:@! 5:! <! E<EJB7?! C:! 3;56MA5D8O! ;AB99! LBC;C:P! ;<>D9;?! C:!

















































































$B5F9:<:69!<:@!4<;9! (:;9BC5B!L<DD?!5I! ;A9!T7><?;C;9!-<;9! C:! ;A9! I5B9657B;!5I! ;A9!
PB9<;! ;98ED9!5I!%87:!<;! N<B:<M)!,?5BM5:O! R)! WW^W[! =_"b^a!
T)*)G)!
49?6BCE;C5:! 'A9!AC9B5PDJEAC6!;9K;!B965B@!;A9!@99@?!5I!;A9!9D@9?;!?5:!5I!
NC:P!'<M9D5;A! ((!5I! ;A9![[;A!4J:<?;JO!,?5BM5:O!LA5!L<?! ;A9!





































































































































U5;9?2! %665B@C:P! ;5! 199M?O! ;A9! ;9B8! 7*0! ?A57D@! >9! C:;9:@9@! <?! ;A9! LA5D9! 198EAC?O!
LA9B9! ;A9! B9?C@9:69!5I!'<A<B\<!L<?! D56<;9@)! =199M?!W_V#2!"[]O!:5)!Vk!R5J5;;9!W_b[2![VO!
<:@!:5)!"!h!B9I9BBC:P2!%!B97?9@!>D56M!IB58!;A9!DC;;D9!6A<E9D!5I!39;J!(!<;!1C;!&<AC:<!>BC:P?!;A9!






































































































U5;9?2! %I;9B! C:;B5@76;5BJ! B5J<D! 9EC;A9;?O! ;A9! MC:P! C?! ?;<;9@! ;5! >9! C:! ;A9! EB569??! 5I!
B9I7B>C?AC:P!F<BC57?!;98ED9?!<:@!5II9BC:P!EB5FC?C5:?O!LA9:!B9E5B;!6589?!C:!J9<B!"!;A<;!;A9!
U7>C<:?!A<F9!65:?ECB9@!<P<C:?;!AC8)!X9!?9:@?!AC?!<B8J!LC;A!?9:C5B!5IIC6C<D?!I5B;A!;5!?7>@79!






















DD)! W`^W[G! +.$'%*%-(94%(&,% ,&;0'% ,&'%(% $0&0%
























$B5F9:<:69!<:@!4<;9! N<B:<MO! C:! ;A9! I5B9657B;! 5I! ;A9! ;98ED9! 5I! %87:! :9<B! ;A9!
;BCED9!?ABC:9!5I!39;J!(()!$?<8;9M!(O!R)!_!=aba!T)*)G)!
49?6BCE;C5:! *5<B?9^PB<C:9@! B9@! PB<:C;9! ?;9D9! LAC6A! @56789:;?! ;A9!

























U5;9?2! $?<8;9M! (! <::57:69?! AC?! 'A9><:! <@5E;C5:! ED<:?! I5B! AC?! @<7PA;9B! UC;56BC?O! ;5! AC?!
657B;C9B?! =<;! 3<C?qGO! LA5! 7:CF9B?<DDJ! EB<C?9! AC?! C:;9:;C5:?)! (:! J9<B! _O! UC;56BC?! @9E<B;?! I5B!
'A9>9?! <:@! C?!L9D6589@! ;A9B9! >J! >5;A! 3A9E9:L9E9;! (C! <:@! ;A9! 67BB9:;!4CFC:9! Y5;<B9??O!
%89:CB@C?! ((O! LA5! @96B99! <:! $(<'2"+O! 69@C:P! <DD! ;A9CB! EB5E9B;J! 5F9B! ;5! A9B)! %! DC?;! 5I! ;A9!
EB5FC?C5:?! C:6D7@9@! I5DD5L?O! :<8C:P! 5I! ;A9! 5IIC6C<D?! <:@! D56<DC;C9?! C:F5DF9@)! (:;9B?E9B?9@!












$B5F9:<:69!<:@!4<;9! 4<A?A7B! 49?9B;! &5<@O! L9?;! 5I! ;A9! EJB<8C@! 5I! $9EC! (()!
$?<8;9M!(O!R)!WW!=ab]!T)*)G)!
49?6BCE;C5:! X<B@! PB<JC?A! DC89?;5:9! ?;9D9! @9?6BC>C:P! ;A9! B9;7B:! 5I!
$?<8;9M! (O! EB9?78<>DJ! IB58! FC?C;C:P! <! ?;B76;7B9! 5I!
















9:DC?;89:;qG! 5I! <DD! B9PC5:<D! <@8C:C?;B<;5B?! 5I! ;A9! 657:;BJ! L<?! ;<M9:O! C:! EB9E<B<;C5:! I5B!
B9;<DC<;C5:!<P<C:?;!+C>J<:?)!'A9!?965:@!A<DI!5I!;A9!;9K;!C?!C:!9F9:!L5B?9!65:@C;C5:!;A<:!;A9!
ICB?;O!>7;!C;!?998?!;A<;!;A9!MC:P!?76699@9@!C:!?7BB57:@C:P!<:@!@9I9<;C:P!9:98C9?O!<:@!9C;A9B!











































































































YOW]OW_^Y(((OW]^0OWW^0Y(OWG! )"+% -&'2#"% Uu% *%
"+2,&%,*)%0.&%#*;%M#('C%
%




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































M&42'&0D2(E2,02F'! A<?! ;<M9:! C:! 5B@9B! ;5! B9?;5B9! ;A9!
<B6AC;96;7B<DO! C:?;C;7;C5:<D! <:@! 965:58C6! IB<89L5BM! 5I! ;A9!
67D;?!5I!,?CBC?!<;!%>J@5?)!'A9! ;9K;! C:!W]!65D78:?!>9PC:?!5:!















































































































































































































































































































































U5;9?2! o(D! ?Q5IIB9! h! á! D<! 8<:CiB9! @9! >C9:! @9! E9B?5::<P9?! B9EB{?9:;{?! E<B! @9?! ?;<;79?!

















































































































































U5;9?2!W!1<:7?6BCE;! 5:! E)*<BD?>9BP! "`]! s! $3(! C:F)! 4! b! s! E*;! RT&! ]bW[! s! ET9BDC:! $! "`]V_!
I5B8C:P!E<B;!5I! ;A9!9K;9:?CF9!8<;9BC<D! I57:@!<;! ;A9!376A5?!;98ED9! C:!'9>;7:C?!65:;<C:?!<!
@CII9B9:;!F9B?C5:!5I! ;A9! C:;B5@76;C5:! ;5! ;A9!LC?@58!;9K;!LAC6A! C?! 65:?9BF9@! C:! ;A9!TBC;C?A!
17?978! 8<:7?6BCE;)! (:! ;A9! '9>;7:C?! 8<:7?6BCE;! :5! E<B;! 5I! ;A9! ;9<6AC:P! C?! EB9?9BF9@)!
$<D<95PB<EAC6<DDJO! C;! ?998?! ;5! >9! [b`^"``! J9<B?! J57:P9B! ;A<:! ;A9! TBC;C?A! 17?978!
8<:7?6BCE;)!'AC?!?965:@!F9B?C5:?!5I!;A9!'9<6AC:P!A<?!>99:!E7>DC?A9@!>J!NC8!&JA5D;!=&JA5D;!
[``G)!!

























U5;9?2!W'A9! <7;A5B! C?! 7:<>D9! ;5! B9<@! ;A9! ;B<69?! EB969@C:P!"+2*#0'9%'A9J! <B9! E9BA<E?! ;A9!




























/!012345( (4607(85(!4( !9437' /:53( 0:5(
D2C<>=C@(&&( "ADE@F>(2C<>=C@(&&( .C>6(&( !6&65G(
D2C<>=C@(&&&( "ADE@F>(2C<>=C@(&&&( .C>6(&( !6&65+(











U#(+MIO( &=>R@<D?<H=(HV(P<=W(%&'()*+( .C>6(&&&( !6&65M(
U#(QOXO+( $AH>(HV(.C>H>?@<>(&( .C>6(&( !6&6+(



































-ANF=(5( `AKK(:CRH@A?<H=(V@H;(-ANF=( .C>6(&&( !6&6*(
(
-<>N?(


























(4607(85(!46' (4607(85(!4' !9437' /:53' 0:5'






!K=\<RP(5*M+( .?CKA(<=>R@<D?<H=( 45'(*5("(!"#( 7686( !6&&65OO(
(
!>\A=(
!>\A=(M+( /H;T(<=>R@<D?<H=( 1-('"+*(*$( .C>6(&&&( !6&&6+5(
;!>\A=(5QO5( .?CKA(<=>R@<D?<H=( a( .C>6(&c(d6(5O( !6&&6M*(
(
!>><F?(
!>><F?(5( /H;T(<=>R@<D?<H=( 7&_.)!(+8( .C>6(&( !6&&6M5(
(
JC=<(4A>A=(
JC=<(4A>A=(X( /H;T(<=>R@<D?<H=( 09:"(:()-*8( .C>6(&(_(!;6(&&( !6&&6QX(
JC=<(4A>A=(M( /H;T(<=>R@<D?<H=( ;":$()*+( !;6(&&(_(.C>6(&&( !6&&6G5(
(
JC@K<=(
JC@K<=(5XII( .?CKA(<=>R@<D?<H=( <=*("2(=:-)( 7686( !6&&65OX(
JC@K<=(5XIM( .?CKA(<=>R@<D?<H=( a( !;6(&&( !6&&6Q+(
JC@K<=(5XIQ( .?CKA(<=>R@<D?<H=( >'(==*("&'( 7686( !6&&6+I(
JC@K<=(OMI*( .?CKA(<=>R@<D?<H=( a( 7686( !6&&65OM(
DJC@K<=(5IIX5( "ADE@F>( ;?-(=*&. 7686( !6&&65G+(
DJC@K<=(5IXQ,( "ADE@F>( @. 7686( !6&&65O*(
DJC@K<=(5IQOI( -C??C@( @. 5X?N(%E=6( !6&&655,(
(
#K_JC@>NCN(
JC@>NCN(5( /H;T(<=>R@<D?<H=( 7)$*8("#*(Y&( !;6(&(e(.C>6(&&( !6&&6QM(
JC@>NCN(X( /H;T(<=>R@<D?<H=( 7)$*8()*+( !;6(&&(e(.C>6(&&&( !6&&6GX(
JC@>NCN(G( /H;T(<=>R@<D?<H=( !)-("(#"*( 5If55?N(%E=6(
]g^(
!6&&65M(





J7(5QG(h,X,i( .?CKA(<=>R@<D?<H=( 1-(:"*$( !;6(&&( !6&&6Q,(
J7(5Q+(hGOQi( .?CKA(<=>R@<D?<H=( A"*8(1:*B8C( !;6(&&( !6&&6Q+(






J7(5*M([G++]( .?CKA(<=>R@<D?<H=( 7D$(123( 5X?N(%E=6( !6&&65II(
J7(5*+(h55OOi( .?CKA(<=>R@<D?<H=( 09'*(&("(*$(*( .C>6(&( !6&&6MG(
J7(5*O(hG,5i
( (




J7(X5*(hXGGi( .?CKA(<=>R@<D?<H=( 1*:(5-6&( 7686( !6&&65IM(
J7(XMX(hX5Gi( .?CKA(<=>R@<D?<H=( a( 5X?N(%E=6( !6&&6**(
J7(XQ*(h5X5Mi( .?CKA(<=>R@<D?<H=( 123(#$( .C>6(&&&( !6&&6G+(
J7(XQ5(hXMOi( .?CKA(<=>R@<D?<H=( 45'( 5X?N(%E=6( !6&&655*(
J7(M5M(hXQ*i( .?CKA(<=>R@<D?<H=( G+(55( 5X?N(%E=6( !6&&655,(
J7(M5G(hXQXi( .?CKA(<=>R@<D?<H=( a( 5XMN(%E=6( !6&&65M5(
J7(M5*(hXG5i( .?CKA(<=>R@<D?<H=( A"*8.)!-B*C6=( 5X?N(%E=6( !6&&6*G(
J7(GI+( .?CKA(<=>R@<D?<H=( >:)(=( 5X?N(%E=6( !6&&65X,(











.?CKA(<=>R@<D?<H=( H"*$(:()-*( 7686( !6&&65+O(
((
JFNC=(
JFNC=( -C??C@( a( 7686( !6&&65+X(
((
3A<@H(
39(5Q,+( .?CKA(<=>R@<D?<H=( !9+*8( 5X?N(%E=6( !6&&65MI(
39(XIIMI( .?CKA(<=>R@<D?<H=( 45='(5"(+$( 7686( !6&&65+*(
39(XIIOG( .?CKA(<=>R@<D?<H=( a( 5M?N(%E=6(]g^( !6&&65MI(
39(XII,G( .?CKA(<=>R@<D?<H=( a( 7686( !6&&65+M(
39(XI5IQ( .?CKA(<=>R@<D?<H=( a( 7686( !6&&65+Q(
39(XI5QI( .?CKA(<=>R@<D?<H=( 098(#'("&'*( .C>6(&&&(_(!;6(
&&&6(
!6&&6+M(
39(XI5Q*( .?CKA(<=>R@<D?<H=( a( 7686( !6&&65OI(
39(XIXXG( .?CKA(<=>R@<D?<H=( a( 7686( !6&&65O5(




39(XIXG*( .?CKA(<=>R@<D?<H=( J9:"8( .C>6(&&&( !6&&6GG(




39(XIQMG( .?CKA(<=>R@<D?<H=( 09:"8(3:65( 7686( !6&&65++(






39(XIQ,G( .?CKA(<=>R@<D?<H=( @. 7686( !6&&65G,(
39(XIG5,( ( K66LM":$."#*( 7686( !6&&65+5(
39(XIGM,( .?CKA(<=>R@<D?<H=( 1*+(=2(*('!( !;6(&&&( !6&&6+Q(
39XIGM*( .?CKA(<=>R@<D?<H=( H"(*$()*+( .C>6(&( !6&&6MX(
39(XIGOI( .?CKA(<=>R@<D?<H=( H-!(='('( 7686( !6&&65GG(
39(XIGO5( .?CKA(<=>R@<D?<H=( /:"8(!"#( 5X?N(%E=6( !6&&65I5(
39(XI+5+( .?CKA(<=>R@<D?<H=( /!("&'( 7686( !6&&65+G(




39(XIOQ,( .?CKA(<=>R@<D?<H=( /:"(==(!"#( 5X?N(%E=6( !6&&65XM(
39(OIIM+( $AH>(<=>R@<D?<H=( 09=$6&( 5X?N(%E=6( !6&&65XX(





.?A?FC??C(<=>R@<D?<H=( @( 5X?N(%E=6( !6&&655*(
%AN>NF@( .?A?FC(<=>R@<D?<H=( H"*$("5$( 5X?N(%E=6( !6&&655O(
(
%C<@(2<VCN(
%C<@(2<VCN(5( 9@AVV<?H( %&'(F":$( .C>6(&(_(!;6(&&( !6&&6QQ(





.?CKA(<=>R@<D?<H=( M":$()*+( .C>6(&&( !6&&6GI(
%F@NA;(
$5*M+(
.?CKA(<=>R@<D?<H=( 45'*(5"(!"#( .C>6(&&&( !6&&6GQ(
(
#:VF(
#:VF(5( .?CKA(<=>R@<D?<H=( ;'$(/!$( 5M?N(%E=6( !6&&65MM(
(
#STC?(2F>N:<(









4A;;A;A?(5O( 9@AVV<?H( ;*+8( !;6(&&&( !6&&6+O(
4A;;A;A?(
55M(
9@AVV<?H( @. 7C=6(&Yc(d6(X( !6&&65I(
4A;;A;A?(Q( 9@AVV<?H( !?!( .C>6(&c(d6(5+6( (
4A;;A;A?(QI( 9@AVV<?H( 09+=(5-(=+=( 7C=6(&&( !6&&65(
4A;;A;A?(QM( 9@AVV<?H( 09:"(:()-*( !;6(&&&( !6&&6OI(
4A;;A;A?(,O( 9@AVV<?H( 09:"()-*( .C>6(&c(d6(M,6( !6&&6X,(
4A;;A;A?(9(
+5(
9@AVV<?H( 4):$.09:"8( !;6(&(e(.C>6(&( !6&&6XX(
4A;;A;A?(
5XM(
9@AVV<?H( !?!(=2( .C>6(&( !6&&6XO(
((
4A?=FT(
4A?=FT(W@6(5Q( /H;T(<=>R@<D?<H=( %*'()*+( 55?N(%E=6(]g^( !6&&655(
4A?=FT(W@6(5+( /H;T(<=>R@<D?<H=( %)'8(5( 55?N(%E=6(]g^( !6&&65O(
4A?=FT(W@6(XM( /H;T(<=>R@<D?<H=( 7)$*8("#*.O( !;6(&( !6&&65,(
4A?=FT(W@6(XQ( /H;T(<=>R@<D?<H=( ,-8( 7C=?6(&Y( !6&&6,(
4A?=FT(W@6(XG( /H;T(<=>R@<D?<H=( %)'8( 7C=?6(&Y( !6&&6*(
4A?=FT(W@6(M5( /H;T(<=>R@<D?<H=( 7)$*8("#*( !;6(&6( !6&&65*(
4A?=FT(W@6(Q*( /H;T(<=>R@<D?<H=( 09:"(:)-*( .C>6(&c(d6(M5( !6&&6MI(
(((
4CLA<T(
4CLA<T(X( .N@<=C(<=>R@<D?<H=((( 1'"(+$*... .C>6(&6( !6&&6MQ(
4CLA<T(*(_
;!>\A=(5MOM(
.?CKA(<=>R@<D?<H=( 1-('"+*(*$( 5X?N(%E=6( !6&&65XX(
4CLA<T(Q*(_
;!>\A=(5MMO(














-C<:C=(G(]Y(Q^( .?CKA(<=>R@<D?<H=( 4+($-$*(!-( .C>6(&( !6&&6XQ(
-C<:C=(+(]Y(G^( .?CKA(<=>R@<D?<H=( A+'(3-(/!( !;6(&&( !6&&6QO(








.?CKA(<=>R@<D?<H=( 1"2( 5M?N(%E=6( !6&&65MQ(
-C<:C=(GX(]Y(
**^(
.?CKA(<=>R@<D?<H=( /'$*( 5X?N(%E=6( !6&&65MX(
(
-HFB@Cc("A@<>(
-HFB@C(3(5( .?CKA(<=>R@<D?<H=( %5$(H"*$( !;6(&(e(.C>6(&( !6&&6XM(
-HFB@C(3(G( .?CKA(<=>R@<D?<H=( M*(5*8($'*( !;6(&&&( !6&&6OI(


















JKHRP(<=>R@<D?<H=( A"(:5( 5X?N_5M?N(%E=6( !6&&65XM(
(
7C?@HDHK<?A=(7F>CF;(HV(!@?c($C\(dH@P(
77!(5X65,Q( .?CKA(<=>R@<D?<H=( H"*($5'*( .C>6(&c(d6(5O( !6&&6X*(
77!(MG6O6GG6( .?CKA(<=>R@<D?<H=( R'(")(#!6&( 5M?N(%E=6( !6&&65MX(


































2&8(5I+( 2HRP(<=>R@<D?<H=( %2(T-2*( .C>6(&&( !6&&6OM(
2&8(55O( 2HRP(<=>R@<D?<H=( -#*8(#*+$( !;6(&&&(]g^( !6&&6*X(
2&8(55,( 2HRP(<=>R@<D?<H=( -#*8(#*+$( !;6(&&&(]g^( !6&&6*M(
(
2H:<=(
2H:<=(QX( JA>_@CK<CV( @. 5X?N(%E=6( !6&&65X5(
(
.ALLA@A(
.ALLA@A(5( .?CKA(<=>R@<D?<H=( 9"2(=:8( 5I?N(%E=6(]g^( !6&&65X(
.ALLA@A(55.L( .?A?FC(<=>R@<D?<H=( R*+. !;6(&( !6&&6XI(






/ATKC?(<=>R@<D?<H=( ;2(!-. !;6(&&&( !6&&6,+(
.<=A<(X,( 2HRP(<=>R@<D?<H=( 1"2(*=(&8( !;6(&&&c(d6(QX( !6&&6,,(
.<=A<(QO( 2HRP(<=>R@<D?<H=( H"B*$C()*+. !;6(&&c(d6(XQ( !6&&6Q*(
.<=A<(G5( 2HRP(<=>R@<D?<H=( /"&(5"2( !;6(&&&c(d6(M,( !6&&6,O(
.<=A<(GM( 2HRP(<=>R@<D?<H=( 123()'()2( !;6(&&&c(d6(QQ( !6&&6,*(
.<=A<(GQ( 2HRP(<=>R@<D?<H=( Q*)($'. !;6(&&&c(d6(QG( !6&&6*I(
.<=A<(,G( 2HRP(<=>R@<D?<H=( %2(:5( !;6(&&&c(d6(Q( !6&&6O,(
.<=A<(,+( 2HRP(<=>R@<D?<H=( 09"8( !;6(&&&c(d6(G( !6&&6O*(











.<=A<(*,( 2HRP(<=>R@<D?<H=( '. !;6(&&&( !6&&6OQ(




.<=A<(55X( 2HRP(<=>R@<D?<H=( 1"&('*((. !;6(&&&( !6&&6O+(
.<=A<(55Q( 2HRP(<=>R@<D?<H=( ( !;6(&&&( !6&&6OO(
.<=A<(55G( 2HRP(<=>R@<D?<H=( ,:5B$C( !;6(&&&c(d6(5,( !6&&6,Q(
.<=A<(5QI( 2HRP(<=>R@<D?<H=( @. 7686( !6&&65GM(
.<=A<(5QM( 2HRP(<=>R@<D?<H=( 09$6&("6=( !;6(&&&c(d6(5O( !6&&6,M(
.<=A<(5QQ( 2HRP(<=>R@<D?<H=( /"(52&( 7686( !6&&65GX(
.<=A<(MM5( 2HRP(<=>R@<D?<H=( !"#(5"( %E=6(5X( (





2HRP(<=>R@<D?<H=( H'$. 7C=6(&&( !6&&6Q(
.RNA??(CK_2<WAK(
QOM(
2HRP(<=>R@<D?<H=( 45=("'( 7C=6(&&( !6&&6O(
(
1=<BC@><?E(3HKKCWC(HV(-H=:H=(
13(5QMMM( .?CKA(<=>R@<D?<H=( H"(*$()*+( 7C=6(&&(]g^( !6&&6G(
13(5QM,G( .?CKA(<=>R@<D?<H=( @. 5X?N(%E=6( !6&&65X+(
13(5Q+*+( .?A?FC(<=>R@<D?<H=( ;"3$( 7686( !6&&65O,(
D13(MX5X,( -C??C@( 1"(2$2$( 7686( !6&&6M+(
D13(MXXII( "ADE@F>( Q+$( 7686( !6&&6M,(











.CAK(<=>R@<D?<H=( 092( 55?N(%E=6( !6&&65+(
>CAK(=H6(MM5(((
J7(MO+*G(
.CAK(<=>R@<D?<H=( !"#(5( 7686( !6&&65Q5(
>CAK(=H6(M*O((
13(55QX,(
.CAK(<=>R@<D?<H=( 4=-$( 7686( !6&&65QX(
>CAK(=H6(M*,(
13(55Q,I(
.CAK(<=>R@<D?<H=( 4=-$( 7686( !6&&65QM(
>CAK(=H6(QII(
3N<RAWH(5,G,5(






.CAK(<=>R@<D?<H=. 4=-$( 7686( !6&&65QG(
>CAK(=H6(Q5+((
J7(++OX,(

























.CAK(<=>R@<D?<H=. ;'( 5X?N(%E=6( !6&&6*Q(
>CAK(=H6(55MX(
#K_-ANF=(
.CAK(<=>R@<D?<H=. ;'=( .C>6(&&&_!;6(&&&( !6&&6GM(
>CAK(=H6(55Q5((
J7(MIGQ,(
.CAK(<=>R@<D?<H=. ;'(T&()*+( 7686( !6&&65Q,(
.CAK(=H6(5MQ*(
13(55MQ5!(
.CAK(<=>R@<D?<H=. 1-K66L=2*@( 7686( !6&&65OG(
.CAK(=H6(5QOG( .CAK(<=>R@<D?<H=. 1"!!(=2( 7686( !6&&65O+(
>CAK(=H6(5++M((
J7(MIGQ5(
.CAK(<=>R@<D?<H=. 1*F( 7686( !6&&65QI(
>CAK(=H6(5,5G((
8NAF=(
.CAK(<=>R@<D?<H=. @. 7686( !6&&65QO(
((
/NCTA=(/H;T(
//(+G( /H;T(<=>R@<D?<H=. !)-*8( 5M?N(%E=6( !6&&65MG(
//(+GT( /H;T(<=>R@<D?<H=. !)-*8( 5M?N(%E=6( !6&&65MO(
//(+I(( /H;T(<=>R@<D?<H=. 09"=(*&(=?'( .C>6(&( !6&&6XG(
(
/HFKH>C(






/F@<=(5+XI( .?CKA(<=>R@<D?<H=. A"(:5( 5X_5M?N(%E=6( !6&&65XQ(
/F@<=(5+X,(
]XO+^(
.?CKA(<=>R@<D?<H=( 1"(+$(. 5X?N(%E=6( !6&&65XG(
/F@<=(5MI( .?CKA(<=>R@<D?<H=. 1"2( 5X_5M?N(%E=6( !6&&65XI(
(
lAW@CT(





.?CKA(<=>R@<D?<H=( 7D$(09="*6&( .C>6(&( !6&&6X+(
7<RNACK<:<>(
.?CKA(!(


















































































































































































































































































































YA@<HF>( JA??KC(HV(bA:C>N( 2A;6(&&( J6&6M,(
((
!:;<=<>?@A?<BC("ADE@<(
D/F@<=(]g^( "ADE@F>(/F@<=(]g^( .C?E(&( J6&6G*(
D!=A>?A><(&Y( "ADE@F>(!=A>?A><(&Y( .C?E(&( J6&6+X(
D9F@HT(JJ( "ADE@F>(9F@HT(JJ( .C?E(&( J6&6+M(
DJ7(5I+,M( "ADE@F>(3NC>?C@(JCA??E(&&&( 7C@6( J6&6+Q(
















































































































/!012345' /3607(85(!4' !9437' /:53' 0:5'
!TE:H>(+( 2CK<CV( Q*)(:'=( 2A;6(&&( J6&&65GQ(
!TE:H>(O( "A_A=PN( Q-(!"#. 2A;6('&( J6&&65OX(
(
!TF(.<;TCK(
!TF(.<;TCK(X( 9@AVV<?H( 1*B$C8( 2A;6(&&( J6&&65Q+(
(
!;A@AN(
!;A@AN( .?CKA(&=>R@<D?<H=( 45'(5-**( !;6(&&( J6&&6GQ(
(
!;A@=A(
!;A@=A(Q( .?A?FC(&=>R@<D?<H=( H$*("&'*( !;6(&Y( J6&&6,,(
!;A@=A(G( )>?@ARH=( @( !;6(&Y( J6&&6*5(
!/(5( /H;T(<=>R@<D?<H=( <88( !;6(&Y( J6&&6*X(
!/(M( /H;T(<=>R@<D?<H=( !-(:5( !;6(&Y( J6&&6*M(
!/(+( /H;T(<=>R@<D?<H=( Q-(")58( !;6(&Y( J6&&6*Q(
!/(O( /H;T(<=>R@<D?<H=( Q-('"("&'( !;6(&Y( J6&&6*G(
!/(,( /H;T(<=>R@<D?<H=( <$(*$( !;6(&Y( J6&&6**(
!/(5Q( /H;T(<=>R@<D?<H=( H!8( !;6(&Y( J6&&6*O(
!/(5,( /H;T(<=>R@<D?<H=( @( !;6(&Y( J6&&6*,(
!/(XG( /H;T(<=>R@<D?<H=( !8( !;6(&Y( J6&&6**(
(
!=<TA(














JC@K<=(XI,5( .?CKA(<=>R@<D?<H=( ;'=. 2A;6(Y&&&( J6&&65++(
JC@K<=(,5OX( -<=?CK(<=>R@<D?<H=( 09$"8( .C?E(&( J6&&65XO(
JC@K<=(5*OQX( &=>R@<TC:(VAoC=RC(TH\K( g( 5,?N(%E=6( J6&&655G(
JC@K<=(X5G*O( %HH@ZA;T(<=>R@<D?<H=( 09+8( !;6(&Y( J6&&65II(
(
J@<?<>N(7F>CF;c(-H=:H=(
J7(Q,( .?CKA(<=>R@<D?<H=( 1"("&'( /NF?6(&&&(_(4A?>6(( J6&&6XM(
J7(5XM( .?CKA(<=>R@<D?<H=( 09:"(:()-*. 5,?N(%E=6( J6&&65I+(
J7(5MX( .?CKA(<=>R@<D?<H=( ;'=. 5*?N(%E=6( J6&&65,I(
J7(5Q,( .?CKA(<=>R@<D?<H=( %&'()-*( /NF?6(&Y( J6&&6G*(
J7(5GQ( .?CKA(<=>R@<D?<H=( 4""("&'. 7C@C=6( J6&&65G,(
J7(5+O( .?CKA(<=>R@<D?<H=( Q*)(:($=-. 2A;6(&&( J6&&65QI(
J7(5OQ( .?A?FC(<=>R@<D?<H=( 1"("(H$*( 4A?>6( J6&&6QQ(
J7(X*G( .?CKA(<=>R@<D?<H=( 09+$. 5,?N(%E=6( J6&&655I(
J7(M+G( .?CKA(<=>R@<D?<H=( 7)$*8(:5$. !;6(&&&( J6&&6OI(
J7(GMO( .?A?FC(<=>R@<D?<H=( 1"B6=C("&'. /NF?6(&&&( J6&&6,(
J7(GGI( &=>R@<TC:(DA=CK(V@H;(?H;T( ;'"(:()2( /F?6( J6&&65IX(
J7(+,O( .?A?FC(<=>R@<D?<H=( Q-(5'($. 2A;6(&&( J6&&65MG(
J7(O*X( .?CKA(<=>R@<D?<H=( 4"($!-*. 2A;6(&'( J6&&65OI(
J7(5X5I( .?A?FC(<=>R@<D?<H=( ,-(:5. gg( J6&&6O5(
J7(5MMX( .?CKA(<=>R@<D?<H=( 09$""( 5,?N(%E=6(
]/NF?6(&Y(g^(
J6&&65I,(
J7(5G5M( .?A?FC(<=>R@<D?<H=( 1"("(H$*( 4A?>6( J676QM(
























JFTA>?<>(( .?A?FC(<=>R@<D?<H=( M'B=C$6&( !;6(&&&( J6&&6,5(
(
JFNC=(
JFNC=(5( 9@AVV<?H( %&'()'. 2A;6(&&(( J6&&65QO(
JFNC=(X( 9@AVV<?H( Q=-8. 2A;6(&&( J6&&65Q,(
JFNC=(M( 9@AVV<?H( ;'=. 2A;6(&&( J6&&65Q*(
JFNC=(Q( 9@AVV<?H( 4"(*-($-*. 2A;6(&&( J6&&65GI(
(
3A<@H(
39(GG5( .?A?FC(<=>R@<D?<H=( 09:"()*+( /NF?6(&&&6( J6&&65M(
39(GG+( .?A?FC(<=>R@<D?<H=. 1"("&'( 5,?N(%E=6( J6&&655Q(







39(+MI( .?A?FC(<=>R@<D?<H=( Q-(5'. 2A;6(&&( J6&&65M5(
39(+Q,( .?A?FC(<=>R@<D?<H=(( ;+$(5"2$( 4A?>6(_(/NF?6(&&&( J6&&6X5(
39(OO*( .?A?FC(<=>R@<D?<H=( %#*(:=". 5,?N(%E=6( J6&&65I*(
39(55XI( $AH>(<=>R@<D?<H=( @. XI?N(%E=6(]g^( J6&&65,G(




93(XGOQG( .?CKA(<=>R@<D?<H=( Q-(!"#. 2A;6('&( J6&&65OM(
39(XGO+*( -<=?CK(<=>R@<D?<H=( Q-():("*'. 2A;6(&&&( J6&&65+X(
39(gg( .?A?FC_>?CKA(<=>R@<D?<H=( 1"B$C(.=:5( /NF?6(&&&( J6&&65,(
39(XO,5G( .?CKA(<=>R@<D?<H=( 1"B$C(.=:5( /NF?6(&&&( J6&&6O(
39(MQIXX( .?CKA(<=>R@<D?<H=( %&'()-*( /NF?6(&Y( J6&&6+I(
39(MQI*M( .?CKA(<=>R@<D?<H=( 7$-(]g^. 5,?N(%E=6( J6&&655M(
39(MQ5OG( .?CKA(<=>R@<D?<H=( Q-(/!(:()2( !;6(&&&( J6&&6++(
39(QX5X5( .?A?FC(<=>R@<D?<H=( %&'(+'*('!( /NF?6(&&&( J6&&65X(





U#(Q5++Q( .?CKA(<=>R@<D?<H=( ;'. 5*?N_XI?N(%E=6( J6&&65,M(
U#(Q,,QG( .?CKA(<=>R@<D?<H=( BQC/!()*+( 2A;6(&&( J6&&65M+(




.?CKA(<=>R@<D?<H=( 1*(-$. 2A;6(&&( J6&&65MO(
U#(Q++II( .?A?FC(<=>R@<D?<H=( 1($-5. 5,?N(%E=6(]!;6(
&&&(_(4H@6^(
J6&&655I(
H39(XGOQG( )>?@ARH=( @. XI?N(%E=6(]g^( J6&&65,Q(
!""#$%&'()$#(
( *,,(
D39(3G,IG*( "ADE@F>(HV(%&'(!2$( %&'(!2$@@( 2A;6(&&( J6&&65QM(
3A<@H(g( .?A?FC(<=>R@<D?<H=( %#*(:="( !;6(&&&( J6&&6+G(
(
#K_%A;AE<=(
#K_%A;AE<=( UA;T(<=>R@<D?<H=( @( 5*?N(%E=6( J6&&65OO(
(
#KCDNA=?<=C((
#KCDNA=?<=C( 9@AVV<?H( @. -A?C($C\(
8<=W:H;(
J6&&65X5(
#KCDNA=?<=C(X( 9@AVV<?H( %#*(:"*$( 2A;6(&&( J6&&65M5(
(
#KPAT(
#KPAT(5( /H;T(<=>R@<D?<H=( =-)(:5(%#2*( 5O?N(%E=6( J6&&6X(















.?CKA(<=>R@<D?<H=( @. 5*?N(%E=6( J6&&65,5(
4<K:C>NC<;(
5IOO(
.?CKA(<=>R@<D?<H=( H'=(09:". 5*?N(%E=6( J6&&65,X(
(
8A@=AP(





&=>R@<TC:(>?CKA(V@H;(0A@A>( ;-*8(!( -A?C(5,?N(%E=6( J6&&655,(
8NA@?HF;(
MI+5(




8H;(CK_!N;A@( /H;T(<=>R@<D?<H=( %&'(5#'$( .C?E(&( J6&&65XQ(
(
-C<:C=(
-C<:C=(Y(QM( .?CKA(<=>R@<D?<H=( %2=( /NF?6(&Y( J6&&6+5(
-C<:C=(Y(5Q( ( H'(Q*). !;6(&&( J6&&6,+(
-C<:C=(
M65656MO(







"ADE@F>(7AEC@(!(A=:(J( Q-(5'. -A?C(5*?N(%E=6( J6&&65MM(
(
-HFB@Cc("A@<>(
-HFB@C(3(X+( .?CKA(<=>R@<D?<H=( 09"(=*6&( /NF?6(&&&( J6&&65I(
-HFB@C(!(G5( .?A?FC(<=>R@<D?<H=( 09:"(:()-*( !;6(&&&( J6&&6,X(
-HFB@C(3(Q*( .?CKA(<=>R@<D?<H=( =!). 5O?N(%E=6(g( J6&&65(
-HFB@C(3(*X( .?CKA(<=>R@<D?<H=( /$('$. .C?E(&( J6&&65XG(
-HBF@C(3(*+( .?CKA(<=>R@<D?<H=( P-3. 5*?N(%E=6( J6&&65O,(
-HFB@C(3(5Q,( .?CKA(<=>R@<D?<H=( %&'()*+. 2A;6(&&( J6&&65Q5(
(
-EH=(
-EH=(,,( ( Q*)(:5$( !;6(&&&( J6&&6OX(
(
7AKPA?A(





/H;T(<=>R@<D?<H=( Q-(5'. 2A;6(&&&( J6&&65+M(
(
7CW<::H(
























.?A?FC(<=>R@<D?<H=( Q-(5'. 2A;6(&&( J6&&65GX(
(
"@<BA?C(RHKKCR?<H=>(
0ALHF>( UA;T(<=>R@<D?<H=( @( 5*?N(%E=6( J6&&65,X(
.?6(0C@@<HK(
RHKKCR?<H=((
.?CKA(<=>R@<D?<H=( 45'(B"#*C( /NF?6(&&&( J6&&65O(
(
.ALLA@A(
.ALLA@A(5( /H;T(<=>R@<D?<H=( H!=-( !;6(&&&( J6&&6O,(
.ALLA@A(X( /H;T(<=>R@<D?<H=( ;'"(:()2( /F?6( J6&&65I5(
.ALLA@A(M( /H;T(<=>R@<D?<H=( 1-(+-(='. 5,?N(%E=6( J6&&65IQ(















.CNCK( 9@AVV<?H( 09:"()*+( 2A;6(&&( J6&&65QX(
(
.<K><KCN(
.<K><KCN(55( /H;T(<=>R@<D?<H=( 1"8("&'. !;6(&&6( J6&&6Q*(





.<=A<(XMQ( .?CKA(<=>R@<D?<H=( M'$6&. 5,?N(%E=6( J6&&655X(
.<=A<(MIX( .?CKA(<=>R@<D?<H=( 123(.)*+. 2A;6(&'( J6&&65+O(
(
/A=<>(
/A=<>( !;FKC?(<=>R@<D?<H=( Q-(5'. 2A;6(&&( J6&&65MI(
(
/NCTC>(
//(55( $H@?NA;D?H=(>?CKA(( 7)$*8( /NF?6(&&&(_(4A?>6(( J6&&6XQ(
//(5*( /H;T(<=>R@<D?<H=( 09:"(:5B8C. 2A;6(&&( J6&&65GM(
//(XM( /H;T(<=>R@<D?<H=( <-8. 7C@C=6( J6&&65+5(
//(XQ( /H;T(<=>R@<D?<H=( %2(09:". /NF?6(&_&&( J6&&6M(
//(M,( /H;T(<=>R@<D?<H=( 75'(3-('(5"( /NF?6(&Y( J6&&6+X(
//(QI( /H;T(<=>R@<D?<H=( ;$8. /F?6( J6&&65IM(
//(QM( /H;T(<=>R@<D?<H=( 1*()'(#+T6&. 2A;6(&&&( J6&&65G,(
//(QG( /H;T(<=>R@<D?<H=( 7)$*8(:(#-2. 2A;6(&&( J6&&65QG(
//(Q,( /H;T(<=>R@<D?<H=( 09:"(:()-*. !;6(&&6( J6&&6G5(
//(GM(]g^( 0F=C@A@E(RH=C(<=>R@<D?<H=( 09:"(:()-*. 4A?>N6(e(/NF?6(
&&&(
J6&&6XX(
//(GG( /H;T(<=>R@<D?<H=( /!(:5B=C$( !;6(&&&_&Y( J6&&6,Q(
//(G+( /H;T(<=>R@<D?<H=( 45'()-*( /NF?6(&&&(e(!;6(
&&(
J6&&6MX(
//(GO( /H;T(<=>R@<D?<H=( A!(:()-*( !;6(&&&( J6&&6OG(
//(+M( /H;T(<=>R@<D?<H=( 123()*+. /NF?6(&Y( J6&&6+M(
//(+Q( /H;T(<=>R@<D?<H=( ;3-('("))( /NF?;H>C(&Y( J6&&6GG(
//(O5( /H;T(<=>R@<D?<H=( 1"("(H$*( 4A?>6( J6&&6Q5(
//(O5T( )>?@APH=(V@H;(?NC(?H;T(( 1"("(H$*( 4A?>6( J6&&6QX(
//(OM( /H;T(<=>R@<D?<H=( g. 4A?>6( J6&&6M*(
//(OQ( /H;T(<=>R@<D?<H=( <"$("8( /NF?6(&&&(e(!;6(
&&&(A=:(/NF?6(&Y(
J6&&6M,(
//(O+( /H;T(<=>R@<D?<H=( <"$"-. /NF?6(&Y( J6&&6G+(








//(,X( 0F=C@A@E(RH=C>( 09:"(:()-*( /NF?6(&&&( J6&&65+(
//(,Q( /H;T(<=>R@<D?<H=( 09-:("D)( /NF?6(&( J6&&6*(
//(,G( /H;T(<=>R@<D?<H=( !9:"(:()2( /NF?6(&&&(e(!;6(
&&6(
J6&&6MQ(
//(,+( /H;T(<=>R@<D?<H=( H"(#+'(5"2( /NF?6(&&f&&&(_(
!;6(&&(
J6&&6G(
//(,O( /H;T(<=>R@<D?<H=( %#(H$". /NF?6(&&&6( J6&&65G(
//(,,( /H;T(<=>R@<D?<H=( QF(5$(#'. /NF?6(&&&(e(!;6(
&&(
J6&&6X,(
//(*I( /H;T(<=>R@<D?<H=( %2(09:"( /NF?;H>C(&Y( J6&&6G,(
//(*X( /H;T(<=>R@<D?<H=( 1$(:("$*( /NF?6(&&&(e(!;6(
&&(
J6&&6M5(
//(*M( /H;T(<=>R@<D?<H=( Z"(09:"( !;C=NH?CD(&&( J6&&6GX(
//(*Q( /H;T(<=>R@<D?<H=( Q-(5'. /NF?6(&&&(e(!;6(
&&6(
J6&&6XO(
//(*G( 0F=C@A@E(RH=C>(( H'8. /NF?6(&&&_!;6(&&( J6&&6X*(
//(*+( /H;T(<=>R@<D?<H=( 09:"(:(=+*( /NF?6(&&&(e(!;6(
&&(
J6&&6X+(
//(*O(( /H;T(<=>R@<D?<H=( k9:"(:()-*( /NF?6(&&&(e(!;6(
&&(
J6&&6MI(
//(**( /H;T(<=>R@<D?<H=( 1"B=C("&'. 4A?>6( J6&&6Q,(
//(5II( /NC(%F?<C>(HV(?NC(B<S<C@( /#(:=(/!( /NF?6(&&&(e(!;6(
&&(
J6&&6MM(
//(5I5( /H;T(<=>R@<D?<H=( <"($'$. !;6(&&( J6&&6GM(
//(5I+( /H;T(<=>R@<D?<H=( Q-(5'. .C?E(&( J6&&65X,(
//(5IO( /H;T(<=>R@<D?<H=( %&'(5#'\. !;6(&&&( J6&&6,G(
//(55X( /H;T(<=>R@<D?<H=( H"(#+'(/!(1"2. 5,?N(%E=6( J6&&655O(
//(5XO( /H;T(<=>R@<D?<H=( 1:(:(=-)( 4A?>6( J6&&6Q+(
//(5M5( /H;T(<=>R@<D?<H=( 09:"($5'. /NF?6(&&&(e(!;6(
&&(
J6&&6M+(




//(5,M( /H;T(<=>R@<D?<H=( %2(5$(:"$( 2A;6(&&( J6&&65M*(
//(5,,( /H;T(<=>R@<D?<H=( Q-('"("&'( !;6(&Y( J6&&6*I(




//(XII( /H;T(<=>R@<D?<H=( 7DB8C. /NF?6(&&&(_(!;6(
&&(
J6&&6XG(
//(X*G( /H;T(<=>R@<D?<H=( 7)$*8(:5$. /NF?6(&Y(e(!;6(
&&&6(
J6&&6+Q(
//(MGM( /H;T(<=>R@<D?<H=( 1"("(H$*( 4A?>6( J6&&6M,(
//(35( /H;T(<=>R@<D?<H=( 09:"()*+. !;6(&&( J6&&6GI(
/NCTC>(5( .?CKA(<=>R@<D?<H=( 7$-('(")). 4A?>6(e(/NF?6(
&&&(
J6&&6MG(
/NCTC>(X( "ADE@F>( 45('. /NF?6(&&&(e(!;6(
&&(
J6&&6MO(





/H:( 9@AVV<?H( Q"(+-(*-. 2A;6(&&&( J6&&65G*(
(
/F@<=(7F>CF;(
/F@<=(]A^( .?A?FC(<=>R@<D?<H=( Q-("$("8( /NF?6(&&&( J6&&65I(
/F@<=(]T^( .?A?FC(<=>R@<D?<H=( !-""( !;6(&&&( J6&&6OQ(
/F@<=(GI( .?A?FC(<=>R@<D?<H=( M'("2( !;6(&&&( J6&&6,O(
/F@<=(XXIGM( )VVC@<=W(?ATKC( @.]5*?N(%E=6^( 5*?N(%E=6(]g^( J6&&65O*(
(
`A:<(CK_.CTFA(
`A:<(CK_.CTFA( .?CKA(<=>R@<D?<H=( 1*(-$. 2A;6(&&( J6&&65MX(
((
1=P=H\=(
1=P=H\=( .?A?FC??C(<=>R@<D?<H=( ,-(:5B$C( !;C=NH?CD(&&&( J6&&6,M(
1=P=H\=(
(
.?CKA(<=>R@<D?<H=( ;':$=-( .C?E(&( J6&&65O+(
((
YA@<HF>(





%HH@_ZA;T(<=>R@<D?<H=( 09:"($!("K66L( 2A;6('&( J6&&65OQ(
(
lA\EC?(.FK?A=(




/!012345' /3607(85(!4' /:53' 0:5'
D4A@@<>(GII( /NC(%HH;C:("@<=RC( .C?E(&(e(2A;6(&&( J6&&&65(




























U#(M+MXO( !:HD?<H=(>?CKA(HV($<?HR@<>(( ">A;?CP(&&c(d6(*( 36&655(
U#(M,,+5( .?CKA(HV(/ANA@LA(( /ANA@LA( 36&6+(












9CTCKC<=( 2HRP(>?CKA(HV(.;C=:C>( .;C=:C>( 36&65(
(
( 9CTCK(JA@PAK( (























































J7(#!(,M( .?A?FC(<=>R@<D?<H=( Q&(!B$C(%*k>( !D@<C>( 36&&6MG(
J7(#!(555(
],5,^(
.?A?FC(<=>R@<D?<H=( 4-)(=2(/!$( !;A><>( 36&&6QX(






J7(5IIO( .?A?FC(<=>R@<D?<H=( !"#('"+("&'( )>H@PH=(&&&( 36&&65*(






3A<@H(=H6(g( .?A?FC(<=>R@<D?<H=( !"#(;'$( CA@KE(X+?N(%E=6( 36&&6G5(
3A<@H(=H6(&(MQ(
+Q,(
/H;T(<=>R@<D?<H=( Q-(D=("B=C(\5*( !;A><>( 36&&6QM(
3A<@H(=H6(&(
MQ+Q,(







3A<@H(=H6(g( .?A?FC(<=>R@<D?<H=( !"#(;'$( CA@KE(X+?N(%E=6( 36&&6G5(
3A<@H(=H6(&(MQ(
+Q,(
/H;T(<=>R@<D?<H=( Q-(D=("B=C(\5*( !;A><>( 36&&6QM(
3A<@H(=H6(&(
MQ+Q,(




39(O,Q( .?A?FC(<=>R@<D?<H=( Q5:*3( ">A;?CP(&&( 36&&6Q+(
39(,IO( .?A?FC??C(<=>R@<D?<H=( ;'(='(/!( X+?N(%E=6( 36&&6GX(

























































































































)VVC@<=W_>KAT(<=>R@<D?<H=( 09!)(:5B(5-(%*C. !;A><>( 36&&6Q5(
(
-HFB@C(




-HFB@C(!(*Q( .?A?FC(<=>R@<D?<H=( %#*(;'$()2( ">A;?CP(&&( 36&&6MI(




















.?A?FC(<=>R@<D?<H=( Q5:*3(5-(%*( !D@<C>( 36&&6Q,(
'
2A;C>>CF;(
2A;C>>CF;( 3NADCK(<=>R@<D?<H=( ;'$(5-(-5*( /APCKH?(&&( 36&&655(
'
.ALLA@A(
.ALLA@A(-(XQ( /H;T(<=>R@<D?<H=( P-3("('"&( ">A;?CP(&( 36&&6X5(
.ALLA@A(]A^( /H;T(<=>R@<D?<H=( Q5:*3( !;A><>( 36&&6QG(
.ALLA@A(]T^( /H;T(<=>R@<D?<H=( Q5:*3( !;A><>( 36&&6QO(
















//(5X,( /H;T(<=>R@<D?<H=( Q-(*"&=( ">A;?CP(&( 36&&6XM(
'
/F@<=(7F>CF;(
















































































/;<=>?@?(=A(BCD(E?FGD(=A(BCD(BDHI(!"! +J<DH! %=KEID<B! 8FBFL=G(
HDADHD<KD?!
((M:5:! ((($:5:! 7:":!

































































R)CD( ]@<GYT( @?( IFG<@A@DO( @<( BCD( !"( P;( BCD( A@H?B(
?DH[F<B(=A(BCD(!BD<(@<(BCD(2=E?D(=A(0/%:67*%(WB0:
%"1.(hE?B@A@DOX(







_M(,cV(W,-,X( !:&&:Ud( N( ( ( ( ( (
#3$#(,(2,2(#).2(!"( M;(CDFHB(@?(B=(BCD(GHDFB?(JC=(PDL=<G(B=(BCD(!"( 67%%.(R!I:(&(f(
2FB?C:T(


































)CD( *D?B( F<O( BCD( #F?B( F<O( BCD( LF<O?( =A( BCD(
KD<BHD( FHD( ALFB^PDLL;( A=H( ADFH( =A( @BQ( IF]@<G(






8:&:V( ( ( ( ( N( (
#)*$%$-(2#(,(#).(!"( 2D(W5F(2FHF]BDX(AF?C@=<DO(ID(F?(F(OJDLLDH(=A(
BCD(!"(










67.:8,:%-,*(R/D?:(&&&T( _DHL@<(,.-`( !:&&:U,( N( ( ( ( ( (











8F@H=(Y( 8:&&:V,( ( ( ( ( N( (
#%;(?30;@(130&2'(%(")$-()(
?51$-@()(21/*(H$)0!*.(5*(!"(
W&( JF?X( F( W?EP=HO@<FBDZ?DH[F<BYX( JC=I( 2@?(





_:&&:,Sc( ( ( ( N( ( (
#%;(+2(1%5)$%$#()(!"( &B(JF?(ID(JC=(D<h=;DO(I;?DLA(@<(BCD(!"( 2FB?C:( eFH<F](S( _:&:,S( ( ( N( ( ( (
#%;(%3(%)**(&)'(!"&*'(51,*( &(JF?(AHDD(=A(?BD>?(@<(BCD(?FKHDO(!"&*'( !%/:,%+:%-,(
R+?=H]=<(&&&T(
_M(,--c( 8:&&:,d( ( ( ( ( N( (
#,(8+2(%(#).:,(!"( 5D?>DKB@<G(BCD(LFJ?(=A(BCD(=[DH?DDH(=A(BCD(!"( l7)%:"*+(R!I:(&&&T( 84(VgS( _:&&:cS( ( ( N( ( ( (
#,("112*J"11*(#).(!"( +<D(JC=(IF]D?(>HF@?D?ZAF[=H?(@<(BCD(!"( I2:):%2*(R)CEB:(
&&&(f(!I:(&&T(

























8:&&:S( ( ( ( ( N( (
#,$%$;(!"(C+1#(%12*()(8%2$1( &(CF[D(O=<D(F(<=PLD(!"(H=;FL(@<?@OD(@B(RBCD(
BDI>LDT(





)EB:( 84(`,VUV( _:&:.S( ( ( N( ( ( (
















G%:2,2(R!I:(&&T( ))(,-,( _:&&:VS( ( ( N( ( ( (
!<(8%(!"( +<D(JC=(D<BDH?(@<(BCD(!"( 67%*-(RMD<:(&&T( Ie=>D<FGCD<(
$84(!#&$(gd,(
































( ( N( ( ( (




2@?( MFhD?B;( RBCD( G=OT( D<BDH?( @<B=( BCD( AH=<B( =A(
BCD(!"(<FIDO((%%(20#:,$-Q(C=E?D(=A(!IE<(








8:&&:c( ( ( ( ( N( (
!<$#(,(!"( &(D<BDH(@<(BCD(!"( 9,(+,(2,((6(7)%:
"*+(R!I:(&&&T(
MDI>C@?( _:&&:Ug( ( ( N( ( ( (
!"(%3(*02.( !"(=A(BCD(7=HO(=A(BCD()J=(7F<O?( )EB:( 84(`,VUV( _:&:.S( ( ( N( ( ( (
!"$-()(+,:"!#( 2@?(!"(@<(BCD(2=E?D(=A(5Dh=@KD( M,&#'2$-(R!I:(&&&^
&iT(
))(,d.( _:&&:cd( ( ( N( ( ( (
2%%$%$#(#1()(",.:*+(%(!"&*'(/,+2(
#1(%(,/.2*(









































8:&&:.-( ( ( ( ( N( (




JCD<( &( FI( PDA=HD( C@I( @<( BCD( !"Q( @<( BCD(
WK=I>F<;YX(=A(BCD(1F[=H@BD?(
G2:*2(R!I:(&iT( !)(g( _:&&:dU( ( ( N( ( ( (
31(#%;(,(!"&*'()(/!#&*'(%12*(O,(
!%/(%3(%(F1,(
&( JF?( @<BH=OEKDO( @<B=( BCD( !"&*'( FB( BCD(







8:&&:,-( ( ( ( ( N( (








8:&&:S( ( ( ( ( N( (
+,#*(2%(%?$$@(!"(%(8,(?$$@( #<BHF<KD(=>D<(B=(BCD(!"(W::X( M,&#'2$-(R!I:(&&&^
&iT(




















2FB?C:( %D@H(DL^_FCFH@(.( _:&:,,( ( ( N( ( ( (













8:&&:,V( ( ( ( ( N( (
)522(+,*()(8%2(!"( *=HO?(BCFB(K=ID(AH=I(BCD(8%2(=A(BCD(!"( l7)%:"*+(R!I:(&&&T( 84(VgS( _:&&:cS( ( ( N( ( ( (
)522(%(%3(!"( *=HO?(=A(BCD(7=HO(=A(BCD(!"( L!:)1&#'2(R!I:(&&&^
&iT(
))(VV( _:&&:g`( ( ( N( ( ( (
)5"(O%2*.()(!"( +[DH?DDH(=A(BCD(?KEL>B=H?(@<(BCD(!"( F1#:%,(RMD<:(&&T( /CFBB(DH(5@GFL(`cS( !:&&:c( N( ( ( ( ( (
%(32(21/*$#()(!"( &(O=(<=B(?JFGGDH(@<(BCD(!":( G2:*2(R!I:(&iT( !)(g( _:&&:dU( ( ( N( ( ( (

















))(,-U( _:&&:,.g( ( ( ( N( ( (
%%(120#$%$#(")$-()(!"&*'$-((( &(O@O(<=B(LDF[D(2@?(MFhD?B;(@<(C@?(!"&*'( N1:A%12:#2$-:!%/(
R)F]DL=B(&T(
84(VVd( 8:&&:.( ( ( ( ( N( (
%1()52(%(K).(!"( />DF]^B=<GED(=A(JC=(@?(@<(BCD(!"( 67%:#*$-(R)CEB:(&&&T( 7=E[HD(8(.U( _:&&:,-( ( ( N( ( ( (






























5FI:(&&&( MDO@<DB(2FPE(.( _:&:VU( ( ( ( N( ( (
/!#&*'(%12*()#(L!()(!"(%(!%/(201( !>>DFHF<KD(=A(BCD(]@<G(L@]D(5F(@<(C@?(!"(=A(L@AD(
F<O(A=HBE<D(











2FB?C:( %D@H(DL^_FCFH@(S( _:&:,.( ( ( N( ( ( (
%1.*(L!()(!"(67+*:I2*( e@<G?C@>(=A(5F(@<(BCD(!"(=A(eFH<F]( !I:(&&( eFH<F](c( _:&:,`( ( ( N( ( ( (
%*,(!"(,5#(!%/( 4=O(=A(BCD(!"D(D<O=JDO(J@BC(L@AD( MD<B:(&i( 2FIIFIFB( !:&:,( N( ( ( ( ( (
































5FI:(&&( _FBBLD(=A(mFOD?C( _:&:Sg( ( ( ( N( ( (
8383(*02.(&/012*'(%(%*.()(!"( +<D(JC=(BHDFO?(BCD(A=HD@G<(LF<O?(A=H(C@I(JC=(@?(
@<(BCD(!"(





















))(,`g( _:&&:,U`( ( ( ( N( ( (
")$;()%()(!"$-( 0=EH(MFhD?B;(?BF<O?(A@HI(@<(C@?(!"( 5FI:(&&^(&&&( %DKHDD(=A(
PLD??@<G("BFC(
_:&:V`( ( ( ( N( ( (
"%;$1&R-'(,(!"(%(%3$1&R-'( 2D(=AADH?(B=(BCD(!"(A=H(C@?(7=HO( L!:)1&#'2(R!I:(&&&^
&iT(

































( ( ( N( ( (
"*+$-()(!"$-(02#(#3$-( 2D(HD?B?(@<(C@?(!"(F<O(C@?(CDFHB(@?(GLFO(A=HD[DH( E3:+2:F1,*:1%(
R!I:(&&&T(
_M(,cV(W,-,X( !:&&:Ud( N( ( ( ( ( (
/!#&*'()(!"(K%(%12*( !>>DFH@<G(@<(BCD(!"(@<(HDLFB@=<(B=(BCD(]@<G( M,&#'2$-(R!I:(&&&^
&iT(
))(,d.( _:&&:cd( ( ( N( ( ( (
/!#(")$-(",(1*(>,()(!"( 2@?(MFhD?B;(F>>DFH?(@<(GL=H;(=<(BCD(?DFB(=A(
2=HE?(@<(BCD(!"(
$DCDHC=BD>( b#(US-c( !:&:,S( ( N( ( ( ( (









































5FI:(&&( MFHH@FGD(?BDLF( _:&:`-( ( ( N( ( ( (
1!0$%(%3(*02.()(!"( +<D(JC=I(BCD(7=HO(=A(BCD()J=(7F<O?(KFE?DO(B=(
PD(GHDFB(@<(BCD(!"(
>;0:,:%""(R!I:(&&T( ))(U`( _:&&:VV( ( ( N( ( ( (
1!+,(!"()(8,((( +<D(JC=(>H=[@OD?(BCD(!"(J@BC(<DKD??@B@D?( A%*.:"*+(RM:e:T( /@<F@(`,.(
(
!:&&:,UU( N( N( ( ( ( (














( ( ( ( N( (
130(50502[.](!"(67)%:):/0*( %==H(=A(BCD(50502[.](=A(BCD(!"(=A(!ID<DICFB( /D?:(&&&( #jPDB(2DLI@( !:&:,,( N( ( ( ( ( (
1302(")$-()(&")'(!"( +<D(JC=I(2@?(MFhD?B;(BC=EGCBQ(@<(BCD(IFhD?B;(
=A(BCD(!"(
I*:02(R5FI:(&&T( *FO@(DL^/DPEF( _:&&:,S.( ( ( ( N( ( (


















( ( N( ( ( (
1+,$%$#(!"(#3$#(02*( &(D<BDHDO(@<(BCD(!"D(I;(CDFHB(RAELL(=AT(=AADH@<G?( E*:!%/(RM:e:T( %D@H(5@ADC(c( !:&&:,UV( N( N( ( ( ( (
1)1(%(>,(%3(!"( 1=LL=J@<G(2=HE?Q(BCD(7=HO(=A(BCD(!"( >+2:1%32(R)CEB:(
&&&(f(2FB?C:T(
84(U`g( _:&&:.,( ( ( N( ( ( (
1,2(O,(#%#(%2(#%2$1%(,(!"$-( )CD@H(KC@DA(PDFH(BCD@H(BH@PEBD(B=(C@?(!"( 5FI:(&&( 8F@H=(8:.,Q(8:..( _:&:`.( ( ( ( N( ( (
18,#(")$-()(!"( +<D(JC=(K=<BD<BDO(2@?(MFhD?B;(@<(BCD(!"( Lk:"*+(R5FI:(&&T(( b#(`gg`V( _:&&:,SU( ( ( ( N( ( (
1"3:15(#%2$-(!"(6+,2("2*( +<D(JC=?D(=AADH@<G?(IF]D(BCD(k"(ADF?B( 9%*2:):"0*(
RM:e:T(
M1!(.d:,,S-( !:&&:,Uc( N( N( ( ( ( (
1/+,(%(>,(%3(!"( MFOD(@<(L@AD(P;(2=HE?Q(7=HO(=A(BCD(!"( I3;:/2(R/D?:(&&&T( _M(.`d(W,.,SX( !:&&:VU( N( ( ( ( ( (
1/+,$%$-()(8%2(!"$-( MFOD(@<(L@AD(P;(C@I(@<(BCD(8%2(=A(C@?(!"( M,&#'2$-(R!I:(&&&T( _EPF?B@?( _:&&:g,( ( ( N( ( ( (
1*+:102(",.:#3(#).(!"( 2D(>H=BDKB?(BCD(@<CFP@BF<B?(=A(BCD!"( E3:12:)%2(
R5FI:(&&T(
))(,gS( _:&&:,Sd( ( ( ( N( ( (
1*%#(&%'(>,(%3(!"( 5F@?DO(E>(RP;T(2=EH?Q(7=HO(=A(BCD(!"(( 91:%:!)0!*(R,.BC(
%;<:T(
_DHL@<(gg--( !:&&:,-d( N( ( ( ( ( (
C-.*$1()(!"( 2DH(RMEBl?T(O@G<@B;(@<(BCD(!"( 5FI:(i&( _M(,d`( _:&:U-( ( ( ( N( ( (
C1+("%;()(C+1(5#(%12*()(!"( 5DKD@[@<G(>HD?D<B?(=A(BCD(K=?BL;(BC@<G?(G@[D<(P;(
BCD(]@<G(@<(BCD(!"(























5FI:(&&( !P;O=?(`( _:&&:`S( ( ( ( N( ( (
*#(2#()(%-,()52(12*(!"(( _D@<G(F(;=EBC(JC=I(BCD(?BFAA(=A(BCD(!"(L=[DO( E-,:1,:8,2(R,dBC(
%;<:T(





( ( ( ( ( N( (
!""#$%&'()*+(
( ,-,.(





2FB?C:( %D@H(DL^_FCFH@(.( _:,:,,( ( ( N( ( ( (
5#$-(02*:K3()(!"(?<)0@(C-.*()(
8%2(1*(2,*(
2D( G@[D?( =AADH@<G?( @<( BCD( !"Q( =<D( JC=( KHDFBD?(
O@G<@B;(@<(BCD(8%2(=A(BCD(4HDFB(/DFB(
























2=HDICDP( %E>L:84(S`,U.( _:&:.U( ( ( N( ( ( (
53%$%$#(!"$-( &(D<BDHDO(@<(C@?(!"( 67%#:%*:)%:*2:O3(
R,.BC(%;<:T(
84(.-c,.( !:&&:dc( N( ( ( ( ( (
5,(*0(,(*+"*(%*(!"(2,( !HH@[FL(FB(BCD(LF<O(AH=I(BCD(@<<DH(RL@B:(BCD(
KF[DH<YT(=A(BCD(GHDFB(!"(














































>*+.(R!I:(&&&T( 2FIIFIFB(,c( !:&&:Uc( N( ( ( ( ( (
#)0/.(/,(%12*()(!"( 5D[DHDO(=<D(PDA=HD(BCD(]@<G(@<(BCD(!"( 67)%:):#+*(R)CEB:(
&&&(f(!I:(&&T(
































































































































N-^"!+.(R/D?:(,T( !??@EB(,( !:&&:S,( N( ( ( ( ( (
#).(!"( +<D(JC=(@?(@<(BCD(!"( =(R!I:(&&T( >_=ELF\(,c( _:&:S,( ( ( N( ( ( (
























=(R,g^,dBC(%;<:T( 7D@OD<(S:,:,:Sc( _:&&:,.-( ( ( N( ( ( (








/F\\FHF(S( _:&&:,-`( ( ( N( ( ( (
#,(8+2(%(#).(!"( +<D(JC=(KFHH@D?(=EB(BCD(LFJ?(A=H(BCD(=<D(JC=(@?(
@<(BCD(!"(










































































































































#,.:!*(%(50502.(%(!"( +AA@K@FL(@<(BCD(50502.(=A(BCD(!"( I*8(R,SBC(%;<:T( /DFL(,UUS(f(_M(
S-V`,(





9!.(R!I:(&iT( !)(,`( _:&&:dc( ( ( N( ( ( (
#,.:+!*(2,&*'("12&*'(%3*(),2*(
)"(!"()(%-,2(
)CD(CDHDO@BFH;( >H@<KD??Q( GHDFB( =A( AF[=HQ( LFO;( =A(












))(,d.( _:&&:cd( ( ( N( ( ( (
#,*.$-(+2(#2(%12*()(!"$-( +<D(JC=(JF?(C@?(D;D?(JCD<(BCD(]@<G(JF?(@<(BCD(
!"(
U%:67)%(R!I:(&&T( ))(dS( _:&&:V.( ( ( N( ( ( (



















































_:&&:,V.( ( ( ( N( ( (
2!(",(5-52(%(#).&2'(!"( )CD(=<D(JC=(@?(E>=<(BCD(>E>@L?(=A(BC=?D(JC=(
FHD(@<(BCD(!"(
l7)%:"*+(R!I:(&&&T( 84(VgS( _:&&:cS( ( ( N( ( ( (
2!(",:/2(%(#).(!"( 3<@\ED(A=H(BCD(=<D(JC=(@?(@<(BCD(!"( N-^"!+.(R/D?:(&T( !??@EB(,( !:&&:S,( N( ( ( ( ( (



























))(VV( _:&&:g`( ( ( N( ( ( (
2+(*02.(>,()(!"$-( +<D(JC=(=>D<?(BCD()J=(7F<O?(=A(2=HE?(@<(C@?(!"( l7)%:):"0*(R)CEB:(
&&&(f(!I:(&&T(





84(`.,V`( _:&:V,( ( ( ( N( ( (
2,()(!"( !<(@I>=HBF<B(IF<(@<(BCD(!"( I3;:"*+(R)CEB:(&iT( ))(US( _:&&:US( ( ( N( ( ( (
2,("12*()(!"(%(%12*(!%/(250(
1%3(
4HDFB(=A(>HF@?D?(@<(BCD(!"(=A(BCD(]@<G( E/*:)#%(R!I:(&&&T( 8F@H=(Y( _:&&:UV( ( ( N( ( ( (
2,(/%*(%(>,(%3(!"( 8C@DA(=A(BCD(2FH@I(=A(2=HE?Q(7=HO(=A(BCD(!"( 5FI:(&&( 7EN=H(.( _:&:V.( ( ( ( N( ( (
2,(C-.*()(!"J(C-.*$1()(!"( RMEBT(GHDFB(=A(O@G<@B;(@<(BCD(!"J(2DHRMEBl?T(
O@G<@B;(@<(BCD(!"(
5FI:(i&( _M(,d`( _:&:U-( ( ( ( N( ( (
2,2(!"( )CD(GHDFB(=<D?(=A(BCD(!"(( U%:67)%(R!I:(&&T( ))(dS( _:&&:V.( ( ( N( ( ( (
2")&2'(*+.(%12*(%(#).:!"( 1@H?B(H=;FL(CDHFLO(=A(BCD(=<D(JC=(@?(@<(BCD(!"( M,&#'2$-(R!I:(&&&^
&iT(
))(,d.( _:&&:cd( ( ( N( ( ( (
)00(%-,2$-(/!#$-()(!"$-( +<D(JC=(?DD?(C@?(PDFEB;(JCD<(CD(F>>DFH?(@<(
C@?(!"(












































))(,-U( _:&&:,.g( ( ( ( N( ( (
)%(?$$@((,(%""(8,(!"&*'( 1@HI(W::X(DBDH<FLL;(@<(BCD(!"&*'( M,&#'2$-(R!I:(&&&^
&iT(
))(,d.( _:&&:cd( ( ( N( ( ( (



























))(dU( _:&&:.U( ( ( N( ( ( (











N( ( N( ( ( (
%3(!"(( RMDHB?DGDHT(7=HO(A(BCD(!"( I*:",/+C$-(R5FI:(
&&&T(


















































































































































































8:&&:`( ( ( ( ( N( (
%5)(/,2$#()(!"( /JDDB(=A([=@KD(@<(BCD(!"( =(R!I:(&iT( !)(,g( _:&&:dg( ( ( ( ( ( (
,(18?,,()@(!"( />=]D?IF<(JC=(IF]D?ZKFE?D?(>DFKD(W@<X(BCD(!"( 67)%:"*+(R)CEB:(
&&&T(






84(gg`( 8:&&:,S( ( ( ( ( N( (
,/(1C)(%(!"(
(














( ( N( ( ( (
8,(",.:#3(%(#).(!"( 1F[=HDO(=A(BCD(=<D(JC=(@?(@<(BCD(!"( G%&2':%.(R)CEB:(&&&(
f()CEB:(&iT(

































( ( ( ( N( (
















































( ( N( N( ( (
>%2*(),2*()(!"()(%3(%*,2( M@?BHD??(L=[DO(@<(BCD(!"(P;(FLL(BCD(G=O?( 2=HDICDP(RYT( eFH<F](d( _:&:.c( ( ( N( ( ( (
>,(!"( 2=HE?(=A(BCD(!"( Q)12:,%:13(R,.BC(
%;<:T(
















































































































#N(K1FH=E]( !:&:,.( ( N( ( ( ( (
",.:+,(%(!"(
(
MFh=HO=I=ZO=ID?B@K(?DH[F<B(=A(BCD(!"( I%3(R,SBC(%;<:T( 7D@OD<(`U((Ri(,-VT( !:&&:,V-( ( N( ( ( ( (
",.:*+(1),2(!"( !B(BCD(CDFO(=A(BCD(K=I>F<@=<?(=A(BCD(!"( I%&#':%-,(R2FB?C:T( ))(dd( _:&&:`g( ( ( N( ( ( (





7=E[HD(#(,,-VS( !:&&:UV( N( ( ( ( ( (
",.:1C*0(1*2(!"( eDD>DH(=A(?DKHDB?(@<(BCD(=AA@KD?(=A(BCD(!"( B0:%"1.(R5FI:(&&T( _M(#!(,Scc( _:&&:,Sg( ( ( ( N( ( (































( ( N( ( ( (
"?1.@(%(%3(*02.()(!"( "HF@?DOZAF[=HDO(=<D(=A(BCD(7=HO(=A(BCD()J=(
7F<O?(=A(BCD(!"(
67)%:"*+(R!I:(&&T( ))(8,( _:&&:V-( ( ( N( ( ( (
"112(>,(",.:#3(!"( 1F[=HDO(P;(2=HE?(JC=(@?(@<(BCD(!"( N-^"!+.(R/D?:(&T( !??@EB(,( !:&&:S,(
(















N( ( ( ( ( (

















































































































































































































































































































































































)CDPD?(.( _:&&:Sc( ( ( ( ( N( (
1!,()0!*(,(!"((( +<D(JC=(HF@?D?(E>(MFlFB(B=(BCD(!"(((
(
9%*2:>*+(R/D?:(&T( 84(.-VSd( !:&&:S.( N( ( ( ( ( (
1(%-,(,(!"( _DFEB@AEL(IF<(@<(BCD(!"( 67%:#*$-(R)CEB:(&&&T( 7=E[HD(8(.U( _:&&:,-( ( ( N( ( ( (










U%:67)%(R!I:(&&T( ))(dS( _:&&:V.( ( ( N( ( ( (
1)0.(>,(",.:K3(!"( !??=K@FBDO(=A(2=HE?(JC=(@?(@<(BCD(k"( 67)%.(R,.BC(%;<:T( #jPDB(5E?CO@( !:&&:,,`( N( ( ( ( ( (
1),(!"( 8=I>F<@=<(=A(BCD(!"( E3:!%/(R,SBC(%;<:T( I"@BB(8FH<@DGD(
`VVg(
!:&&:c.( ( N( ( ( ( (
1),(>,(%3(!"( 1H@D<O(=A(2=HE?Q(7=HO(=A(BCD(!"( I*+:#3:*:,!(R!I:(&&&T( 84(.-VSg( !:&&:U`( N( ( ( ( ( (
1),(/,+(!"(%12*( 8=I>F<@=<(FB(BCD(CDFO(=A(BCD(!"(=A(BCD(]@<G( I%:%:92*(
R2FB?C:T(









84(gg`( 8:&&:,S( ( ( ( ( N( (
1),(*+.(8%$%(>,()(8%2(!"$-( 1@H?B(K=I>F<@=<(JC=(F>>H=FKCD?(2=HE?(J@BC@<(
C@?(8%2(!"(
E-,:1/,J(R!I:(&&&T( ))(,-c( _:&&:gV( ( ( N( ( ( (
1),(*;%(!<(",(!"( 8=I>F<@=<(JC=(F>>H=FKCDO(F<O(D<BDHDO(BCD(!"( E-,:1/,J(R!I:(&&&T( ))(,-c( _:&&:gV( ( ( N( ( ( (
1),2(#).(!"(( 8=I>F<@=<?(JC=(FHD(@<(BCD(!"( >2.(R)EB:T( ))(`-( _:&&:,-S( ( ( N( ( ( (


































































oFJ;DB(/ELBF<( _:&&:,cV( ( ( ( N( ( (
1C(%12*()(!"(%12*( /KH@PD(=A(BCD(H=;FL(!"(( E-,:1,:/,2(R/DB;(&T( e=I(DL^!CIFH( _:&&:,.`( ( ( N( ( ( (
1*0(2,2(,(!"(%12*( %HFJ@<G(=A(BCD(GHDFB(=<D?(FB(BCD(!"(=A(BCD(]@<G( E3:!7)%(R/DB;(&T( 84(,,`-( _:&&:,..( ( ( ( N( ( (





))(,,( _:&&:.`( ( ( N( ( ( (
C%.*(1,2(>,()(!"$-( )CD(D<B=EHFGD(=A(62=HE?(@<(BCD(!"9( 67)%:21,(R)CEB:(&&&(
f(!I:(&&T(
))(,S,( _:&&:SU( ( ( ( ( ( (
<%(,1:*+(%(%3(!"( _HF[DQ([@G@LF<B(A=H(BCD(7=HO(=A(BCD(!"( E".(R)CEB:(&&&T( iFH@=E?( _:&&:,d( ( ( N( ( ( (
O)()5*(%*(!"( +<D(JC=(A@<O?(BCD(?>DDKC(=A(BCD(( 9%*2:>*+(R/D?:(&T( 84(.-VSd( !:&&:S.( N( ( ( ( ( (
*+.:!2.(C%2*(*;%()(!"( +<D(JC=(>HDKDOD?(BCD(D<B=EHFGD(F>>H=FKC@<G(
BCD(!"(
67%:#*$-(RMD<:(&&T( MM!(Vc:dV( !:&&:.( N( ( ( ( ( (
*/(!"(%12*( )CD(>LEIIDB(=A(BCD(H=;FL(!"( I0:+0:#,(R,gBC(
%;<:T(
/F\\FHF(S( _:&&:,-`( ( ( N( ( ( (
M@??@<G(A@H?B(?@G<R?T(












#N>HD??@=<?( ( ( ( #( 7( #( 7( #( 7(
0*+J-0#(/*()(+,:!0( +<D(JC=(KFHH@D?(J==O(@<(BCD(+,:!0( /D?:(&( >5D@?<DH(&&&( !:&:,U( N( ( ( ( ( (
!"(#)$1(18;(*2,#()(%32()0!(%(*+(1)*((( )CD(!"(J@BC@<(@B(@?(IEKC(DIPDLL@?CDO(J@BC(
A@<D(G=LO(BHED(F<O(AHD?C(AH=I(BCD(OD?DHB(
/DB;(&( !P;O=?(.( _:&:SS( ( ( ( N( ( (
!"!2(/(2/,*(%*(+,:!0( 5=F?BDH(=A(BCD(O=K];FHO(J=H]?C=>(=A(BCD(
+,:!0((
/D?:(&( >5D@?<DH(&&( !:&:,V( N( ( ( ( ( (
!<2()(20/.(+,:!0(!%/(250(1%3( >H=[@?@=<?(A=H(BCD((20/.(=A(BCD(+,:!0D(L:(>:(
C:(










/DCDL( _:&&:,`.( ( ( ( N( ( (
#2$-(",(C)1(+,:!0(!%/(250(1%3( 2D(@?(=<(A=LL=J@<G(BCD(+,:!0D(L:(>:(C:( E3:67)%(R)CEB:(
&iT(
























!IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (









2=HDICDP( %E>L:(84(S`,U.( _:&:.U( ( ( N( ( ( (
#,#$-(C)1#(+,:!0(!%/(250(1%3( 2D(IF]D?(B=(FKK=I>F<;(BCD(+,:!0D(L:(>:(C:( 2=HDICDP( %E>L:(84(S`,U.( _:&:.U( ( ( N( ( ( (










2=HDICDP( %E>L:(84(S`,U.( _:&:.U( ( ( N( ( ( (
















_:&:cU( ( ( ( N( ( (
%12*(3#*.(A+,:;0:L!()(C(%(+,:?!0@( e@<G(=A(3>>DH(F<O(7=JDH(#G;>B(/D?=?BH@?(
@<(BCD(LF]D(=A(BCD(+,:?!0@(
!I:(&( MDI>C@?( !:&:g( N( ( ( ( ( (
?+0(+,@(+,:!0(!%/(250(1%3( )CD(C=E?D(=A("CFHF=C(R+,:!0TQ(L:(>:(C:( !I:(&i( 4EH=P( _:&&:gd( ( ( N( ( ( (
+0(%(+,.*(+,:!0(!%/(250(1%3( )CD(+,.*(RC=E?D?T(=A(BCD("CFHF=C(R+,:!0TQ(
L:(>:(C:(
!I:(&i( 4EH=P( _:&&:gd( ( ( N( ( ( (
+,:!0(!%/(250(1%3(B1)*;( )CD("CFHF=CQ(L:(>:(C:("?FIBD](( !IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (
+,:"5(+,:!0(!%/(250(1%3( )HDF?EH;(=A(BCD("CFHF=CR+,:!0TQ(L:(>:(C:( =(R/DB;(&&T( >!<F?BF?@(i&( _:&:c,( ( ( ( N( ( (
+,#$#()(+0()(+,(%(+,:!0(!%/(250(1%3( &(D<BDH(@<(BCD(BCD(D?BFBD(=A(BCD(+,:!0(D(L:(>:(
C:(
Y(R5FI:('&T( >_M(,-SgS( _:&:gS( ( ( ( N( ( (
,)*(#2$-(!"!():30"(+,:!0(( MF<(?BF<O@<G(PDA=HD(BCD("CFHF=C(R+,:!0T( !IF?@?( >_DHL@<(,SU,V( 8:&:,g( ( ( ( ( ( (
,)*(#2$-(*2*(,(+,:!0(%(*0(<%"(+0#( !(IF<(JC=(>LDF?D?(BCD("CFHF=C(R+,:!0T(
D[D<(@<(BCD(PDOKCFIPDH(
!IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (
,)*(#1(+0(+,(%(+,:!0(!%/(250(1%3( MF<(PDL=<G@<G(B=(BCD(D?BFBD(=A(BCD(
"CFHF=C(R+,(%(+,:!0T(
!IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (
!""#$%&'()*+(
( ,-SS(
,)*(#1(+,:!0( MF<(PDL=<G@<G(B=(BCD("CFHF=C(R+,:!0T( !IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (
,)*(+0(/%(%(+0(+,(+,:!0( MF<(=A(BCD(+,(+,:!0( !IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (




















( ( ( N( ( (
""&2'(,%+2*(%(+,:!0( R2=E?DT(=A(BCD(M@LL@=<(0DFH?(=A(BCD(B,:!0( =(R,gBC(%;<:T( >)EH@<( _:&:U,( ( ( N( ( ( (
/+,(3%:+2$#(5#(+"(+,:!0(( &B(CF>>D<DO(BCFB(&(K=ELO(<=B(HDFKC(BCD(
"CFHF=C(R+,:!0T(
=(R.UBC(%;<:T( >84S,,Uc( 8:&&:V`( ( ( ( ( N( (
1%5)(+2(#,$%(")$-()(8%2(+,:!0( *CFB(C@?(@<KFH<FB@=<(O@O(JF?(B=(HD?B(@<(
BCD(8%2(+,:!0Q(L:(>:(C:((















8:&:,d( ( ( ( ( ( (
;0(%*,2(%2(+,:!0( )CD(;0(=A(BCD(G=O?(=A(BCD(+,:!0(R+,:!0T( B0:1,(R5FI:(&&&T( MDO@<DB(2FPE(
S(
_:&&:,US( ( ( ( N( ( (
*2*2(%(+,:!0(!%/(250(1%3( /BFBED(=A(BCD("CFHF=CQ(L:(>:(C:(( !IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (
50,$#(+,:!0(!%/(250(1%3( &(JF?(?EPOED(=A(BCD(+,:!0D(L:(>:(C:( I%&2':#)1(
R)CEB:(&&&T(
84(.cg,V( _:&&:c( ( ( N( ( ( (









!I:(&i( !IFH<F(V( _:&&:d,( ( ( N( ( ( (

















/DB;(&( !P;O=?(.( _:&:SS( ( ( ( N( ( (




!IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (
)@BLD?(F<O(D>@BCDB?(
#).():30"(+,:!0( +<D(JC=(@?(@<(AH=<B(=A(BCD(+,:!0( N-^"!+.(R/D?:(&T( !??@EB(,( !:&&:S,( N( ( ( ( ( (
#).:,(#"2(%(+,:!0(!%/(250(1%3( +[DH?DDH(=A(BCD(CDHO?(=A(BCD(+,:!0D(L:(>:(C:( 2=HDICDP( %E>L:(84(S`,U.( _:&:.U( ( ( N( ( ( (
#).:,(#"2(%/*(%(%0()%)%*(%(+,:!0( +[DH?DDH(=A(BCD(CDHO?(=A(BCD(+,:!0( =(R5FI:(&&T( >4EH=P(__( _:&:US( ( ( ( N( ( (
#).:,(!8%2*.(%(+,:!0( +[DH?DDH(=A(BCD(!8%2*.(=A(BCD(+,:!0( A%*.("!0&*'$#(
R,.BC(%;<:T(










!:&&:,,.( N( ( ( ( ( (
#).:,(+,(+,:!0( +[DH?DDH(=A(BCD(D?BFBD(=A(BCD(+,:!0( A!:):"0*(R!I:(
&&&T(
















































































_:&:,g( ( ( N( ( ( (
#).:,(12*(C+12*(+,:!0(
(
+[DH?DDH(=A(BCD(<=PLD(>LFKD?(=A(BCD(+,:!0( !7+*.(R,.BC(%;<:T( 84(,`gU( !:&&:,S-( N( ( ( ( ( (
#).:,(1C(%(+,:!0( +[DH?DDH(=A(JH@B@<G(@<(BCD(+,:!0( G#*:%3:#)0"(
RM:e:T(
_DHL@<(,.--( !:&&:,gd( N( ( ( ( (



























































))(Vc( _:&&:cV( ( ( N( ( ( (
#).2:,(+,(%2(+,:!0(%*.2()(*0:2,( )CD(?BDJFHO?(=A(BCD(+,:!0(JC=(FHD( @<(BCD(
)C@<@BD(<=ID(
/D?:(&( >5D@?<DH(&&( !:&:,V( N( ( ( ( ( (
#).2:,(+,(%*.&2'(?,@(#**(#)22(%2(
!,,.*(%*(+,:!0(
)CD( ?BDJFHO?( JC=( ?CFLL( BF]D( BCD( #)2:
P=FB?(=A(BCD(CFLL(=A(BCD(+,:!0(





















































































































































































































































=(R.-BC(%;<:T( >_@PL:$FB:(,dU( _:&:d-( ( ( ( N( ( (




















/F\\FHF( _:&&:cd( ( ( (N((( (((( ( ((((
!0(+5*.2(+,:!0( 4HDFB(=A(P=JID<(=A(+,:!0(( I:201(R!I:(&&&(f(
2=HDI:T(
bO#(`UU--( _:&&:,-c( ( ( N( ( ( (


























( ( ( N( ( (
230(%12*(!0(%(!"%<*(+,:!0( 8C@DA(H=;FL(PEBLDH(@<(BCD(]@BKCD<(=A(BCD(+,:
!0(





))(,g,( _:&&:cU( ( ( N( ( ( (
2,(+,:"5(%(+,:!0( 4HDFB(=<D(=A(BCD(BHDF?EH;(=A(BCD(+,:!0( =(R,gBC(%;<:T( >)EH@<( _:&:U,( ( ( N( ( ( (
2")2(%(+,:!0( 2DHFLO(=A(BCD("CFHF=C(R+,:!0T( =(R5FI:((&'T( >!PP=BB(_M(
,-..,(










eFH<F](,`( _:&&:,Ug( ( ( ( N( ( (












))(d.( _:&&:S,( ( ( N( ( ( (
)0!(/%*:C(%(+,:!0( &<?>DKB=H(=A(BCD(GFHOD<(=A(BCD(+,:!0( F1#,:1%:+2(
RM:e:T(
84(.--S-( !:&&:,gU( N( ( ( ( (
),2*(%12*()(21/*(+,:!0( _DL=[DO(P;(BCD(]@<G(@<(BCD(CFLL(=A(BCD(+,:!0( 9%*2:>*+(
R/D?:(&T(





/F\\FHF(,( !:&&:,.( N( ( ( ( ( (
%-2(%(+,:!0( /]@>>DH(=A(BCD("CFHF=C(R+,:!0T( =(R,dBC(%;<:T( 2@LOD?CD@I(`-,( _:&&:,cc( ( ( ( N( ( (
%-,(>,(/%*.(+,:!0( "DHADKB(2=HE?(JC=(HD?@OD?(@<(BCD(+,:!0( /D?:(&( b#(`c.cU( ( N( ( ( ( ( (
,/*.2(+,:!0!!%/(250(1%3( *F?CDHIF<(=A(BCD("CFHF=C(R+,:!0T(L:(>:(C:( =(R/DB;(&&T( =( _:&&&:.( ( ( ( ( ( (
"0*.2(%(%0(+5*(+,:!0( 8C@DA(=A(BCD(BH==>?(=A(BCD("CFHF=C(R+,:!0T( 5FI:('&( >)EH@<(
,gdUq.--U(





























MFL]FBF( _:&&:cc( ( ( N( ( ( (















)=O( _:&&:,Vd( ( ( ( N( ( (
",.(#"2(2!(C)12(+,:!0(!%/(250(1%3( /BFPLD^IF?BDHQ(=H(F(HDBF@<DH(=A("CFHF=C(
R+,:!0T(L:(>:(C:(




































































































N( ( ( ( ( (







))(.--( _:&&:.V( ( ( N( ( ( (
",.(102(1C2(%(+,:"5(&%'(+,:!0( 8C@DA(=A(HDK=HO^]DD>DH?(=A(BCD(BHDF?EH;(=A(
BCD("CFHF=C(R+,:!0T(






























( ( N( ( ( (
",.(*0(!*(+,:!0()(%"2*(,1.*( 8C@DA(=A(BCD(KCFIPDHZ?B=HDH==I(=A(BCD((
+,:!0(@<(BCD(/=EBCDH<(8@B;(











_:&:cV( ( ( ( N( ( (
/%*.(1*()(+,:!0( 1=HDI=?B(=A(>LFKD(@<(BCD(+,:!0( E-,:8%)2(R/D?:(
&^!I:(&T(
%D@H(5@ADC(,( !:&&:``( N( ( ( ( ( (






><0:#*-(RM:e:T( >_DHL@<(,--.,( !:&&:,c.( N( N( ( ( ( (
1%3(1,.*(%(+,:!0(!%/(250(1%3( 1F<^PDFHDH(=A(BCD(+,:!0D(L:(>:(C:( =(R5FI:(('&T( >_DHL@<(,--V.( _:&:g-( ( ( ( N( ( (




















_:&:cU( ( ( ( N( ( (
1C(%(+0(+,(%(+,:!0( /KH@PD(=A(BCD(D?BFBD(=A(BCD("CFHF=C(R+,:!0T( =(R5FI:((&'T( >_M(,--VS( _:&:c`( ( ( ( N( ( (
1C(%(+0("*,(%(+,:!0(!%/(250(1%3( /KH@PD(=A(BCD(C=H?D^BDFI(=A(BCD("CFHF=C(
R+,:!0TQ(L:(>:(C:(
G0(R5FI:(&&T( _M(VV,`( _:&&:,``( ( ( ( N( ( (
1C(%(+0(/+C(%(+,:!0(!%/(250(1%3( /KH@PD(=A(BCD(J=H]?C=>(=A(BCD(FHI=H;(=A(
BCD("CFHF=C(R+,:!0TQ(L:(>:(C:(
















































































1C(%12*()(30"(+,:!0(!%/(250(1%3( 5=;FL(?KH@PD(=A(BCD("CFHF=C(R+,:!0TQ(L:(>:(C:(( !IF?@?( >5;LF<O?(&'( 8:&:,c( ( ( ( ( N( (
1C(%12*(*0(C!*(%(+,:!0( 5=;FL(?DKHDBFH;(=A(BCD("CFHF=C(R+,:!0T( B*":),#(R5FI:(
&&T(
!P;O=?(U( _:&&:,V`( ( ( ( N( ( (
1C(%(/%,*(+,:!0(( /KH@PD(=A(BCD(?DH[F<B?(=A(BCD(+,:!0( I0:)%*2(R!I:(
&&T(





))(Vc( _:&&:cV( ( ( N( ( ( (






))(Vc( _:&&:cV( ( ( N( ( ( (















))(gg( _:&&:.g( ( ( N( ( ( (
/*)2(+,:!0(! /DFLDH(=A(BCD(+,:!0( =(RMD<:(&iT( 2FIIFIFB(
,,S(





































































))(.S( _:&&:,VU( ( ( ( N( ( (
!""#$%&'()*+(
( ,-`U(





#N>HD??@=<?( ( ( ( #( 7( #( 7( #( 7(





























































8:&:V( ( ( ( ( N( (
#,*(!%/(%(+,:%12*( MFOD(@<(L@AD(@<(BCD(+,:%12*( N"2*.:%/*(R!I:(
&T(

































=(RM:e:T( 84(.-`gV( !:&&:,cV( N(
(










>2FHH@?(V--( _:&&&:,( ( ( ( N( ( (
)1#(!02*()(#0*(%3*(%*(+,:%12*( _=H<(RPDBJDD<T(BCD(GHDFB?(@<(BCD(=AA@KD(=A(
D[DH;BC@<G(@?(@<(BCD(+,:%12*(























































































84(g-c( 8:&&:S.( ( ( ( ( N( (


















))(d.( _:&&:S,( ( ( N( ( ( (
%%(1+(#,#(",(%(,*(%3()(#+(,(#,2(+,:%12*( $D[DH(O@O(&(BCD(P@OO@<G(=A(F<;(IF<(@<(
HD[@?@<G(BCD(KFBBLD^L@?B?(=A(BCD(+,:%12*(
























E*,(!0(",.:#3(+,:%12*( 4HDFB(G=OQ(JC=(@?(@<(BCD(+,:%12*( =(R,dBC(%;<:T( #L^%FIF;@<( _:&&:,cc( ( ( ( N( ( (








!:&&:,-V( N( ( ( ( ( (
802(%3(%(+,:%12*(&!5(250'( !LL(BCD(K=<KDH<?(=A(BCD(+,:%12*(RFHD(?FAD(
F<O(JDLLT(
=(RM:e:T( _ECD<( !:&&:,cg( N(
(
( ( ( (






































( ( ( N( ( (
/%*.(%*(1*()(+,:%12*( +<D(JC=?D(>LFKD(@<(BCD(+,:%12*(JF?(
DNFLBDO(































_:&&:`-( ( ( N( ( ( (
1!0$%$-(,(2,2(+,:%12*( +<D(JC=(IF]D?(BCDI(GHDFBDH(BCF<(BCD(
GHDFB(=<D?(@<(BCD(+,:%12*(










))(g,( _:&&:U( ( ( N( ( ( (
1/+,(*+:,5()(+,:%12*(!%/(250(1%3( 8HDFBD(CDFO(F<O(A==B(@<(BCD(+,:%12*Q(L:(>:(
C:(












"?FIBD](&( b#(SUS.c( 8:&:,,( ( ( ( ( N( (
I5)(*2()(+,:%12*( *CD<(&(JF?(CDFHO(@<(BCD(+,:%12*((( !I:(&&( 4@jF( _:&:,V( ( ( N( ( ( (
C(%(+,:%12*( )CD(LF]D(=A(BCD(+,:%12*( !I:(&&( MDI>C@?( !:&:g( N( ( ( ( ( (
C+1$#(&)'(1,2()(+,:%12*( +<D(JC=(@?(FKKD>BDO(P;(BCD(=AA@K@FL?(=A(
BCD(+,:%12*(











8:&&:,V( ( ( ( ( N( (















2=HDICDP( %E>L:84(S`,U.( _:&:.U( N( ( ( ( ( (
<%32*(%*(+,:%12*("!#( )CD(IFG@?BHFBD?(=A(BCD(+,:%12*(HDh=@KD( E*,:"*+(R,,BC(
%;<:T(

























































































































( ( N( ( ( (










































































))(c,P( _:&&:`.( ( ( N( ( ( (
#).:,(),"2*(%32*(%(+,:%12*( +[DH?DDH(=A(FLL(BCD(=@L?(=A(BCD(+,:%12*( ?$$@M%)2(%/*(
RM:e:T(
84(.-V,g( !:&&:,cc( N( ( ( ( (
#).:,()C!(%(+,:%12*( 8=IIF<ODH(=A(BCD(>FLFKD(GEFHO( 43(RM:e:T( 7D@OD<(d(Ri(ggT( !:&&:,V.(
(
( N( ( ( ( (
#).:,(,2*.(+,:%12*( +[DH?DDH(=A(BCD(O==H?(=A(BCD(+,:%12*( 670):%5"(R)CEB:(
&&&T(
))(g`( _:&&:d( ( ( N( ( ( (






































































































































































))(,d.( _:&&:cd( ( ( N( ( ( (
















!:&&:.U( N( ( ( ( ( (
2,()(#02*$-()(+,:%12*( 4HDFB(=<D(@<(C@?(=AA@KD?(@<(BCD(+,:%12*( G%:2,2(R!I:(&&T(
(





))(Vc( _:&&:cV( ( ( N( ( ( (
2,()(!<(,(+,:%12*( 4HDFB(=<D(JC=(D<BDH?(BCD(+,:%12*( N"2*.:)12(
R)CEB:(&iT(

























































))(,.c( _:&&:`U( ( ( N( ( ( (
2,(1%5():8%2(+,:%12*( +<D(GHDFB(=A(ADFH(@<(BCD(+,:%12*( 9%*2:>*+(R/D?:(
&T(
84(.-VSd( !:&&:S.( N( ( ( ( ( (
21*%(%)**()(+,:%12*(!%/(250(1%3( +<D(JC=(?BH@OD?(AHDDL;(@<(BCD(+,:%12*Q(L:(
>:(C:(
=(R2FB?C:T( ))(cS( _:&&:Sd( ( ( N( ( ( (
+0(2,()(+,:%12*( 2@GC(?BDJFHO(@<(BCD(+,:%12*( E-,:1,:8,2(R,dBC(
%;<:T(























84(U`g( _:&&:.,( ( ( N( ( ( (
)"(+,:%12*(!%/(250(1%3()("2(5-02( +<D(JC=(A@LL?(BCD(+,:%12*Q(L:>:CQ(J@BC(A==O(
F<O(>H=[@?@=<?(







))(US( _:&&:US( ( ( N( ( ( (
)"(+,:%12*()("5(",(%32(!0*(%3*(C+1*( +<D(JC=(A@LL?(BCD(+,:%12*(J@BC(?@L[DHQ(G=LO(
F<O(FLL(K=?BL;Z[FLEFPLD(?B=<DZIDBFL(





































))(g`( _:&&:d( ( ( N( ( ( (
%3(%(+,:%12*( 7=HO(=A(BCD(+,:%12*( /D?:(&( #LD>CF<B@<D(/(
,`-(












=(R.-BC(%;<:T( 84(,,.-( _:&&:,g,( ( ( ( N( ( (
%*,(!0(",.*:#3(+,:%12*( 4HDFB(G=OQ(>H=BDKB=H(=A(BCD(+,:%12*( =(R,dBC(%;<:T( #L^%FIF;@<( _:&&:,cc( ( ( ( N( ( (























































N( ( ( ( ( (
8,#(%)**()(+,:%12*( 8=<BD<B(?BD>(@<(BCD(+,:%12*( M,&#'2$-(R!I:(&&&T( ))(,d.( _:&&:cd( ( ( N( ( ( (


















84(`.,V`( _:&:V,( ( ( ( N( ( (
"%*(%-,2(+,:%12*( M@?BHD??(=A(IF@OD<?(=A(BCD(+,:%12*( $DADHBFH@(R5FI:(
&&T(











































































































































































































))(g`( _:&&:d( ( ( N( ( ( (
"1&.'(!0*()(+,:%12*( +<D(GHDFBL;(AF[=HDO(@<(BCD(+,:%12*( 67)%:):"0*(R/D?:(
&(f(!I:(&&T(































( ( N( ( ( (














N( ( ( ( ( (
/%*.(?1*()(+,:%12*@( 1=HDI=?B(=A(>=?@B@=<(@<(BCD(+,:%12*(( 67)%:):"0*(I2,,(
R!I:(&&&(YT(
_M(,.S( _:&&:,-U( ( ( N( ( ( (
/*)2(%3()(+,:%12*( 2D(JC=(?DFL?(D[DH;BC@<G(@<(BCD(+,:%12*( 9,.(R)CEB:(&&&(f(
!I:(&&T(







))(,,( _:&&:.`( ( ( N( ( ( (
8,52(%(;0+(%(+,:%12*( 8C@LOHD<(@<(BCD(;0+(=A(BCD(+,:%12*( I0:301**(R)CEB:(
&&&T(












( ( ( N( ( (
1)%(#02*()(+,:%12*(!%/(250(1%3( +<D(JC=(IF@<BF@<DO(BCD(=AA@KD?(@<(BCD(+,:
%12*Q(L:>:C:(
=(R2FB?C:T( ))(cS( _:&&:Sd( ( ( N( ( ( (
1),(!0(+,:%12*( 4HDFB(K=I>F<@=<(@<(BCD(+,:%12*( l7"..(R!I:(&T( /F\\FHF(,gN( !:&&:.,( N( ( ( ( ( (
1),()(+,:%12*( 8=I>F<@=<(=A(BCD(+,:%12*( 9%*2:>*+(R/D?:(
&T(
84(.-VSd( !:&&:S.( N( ( ( ( ( (





))(,-c( _:&&:gV( ( ( N( ( ( (
1,(!0()(+,:%12*( 4HDFB(=AA@K@FL(@<(BCD(+,:%12*( 670):%5"(R)CEB:(
&&&T(
))(g`( _:&&:d( ( ( N( ( ( (
1C(67)%(%*(+,:%12( /KH@PD(=A(!IE<(=A(BCD(+,:%12*( Y(R,dBC(%;<:T( >8CD?BDH(_DFBB;(
&&(p(>_M(,-Ug.(















( ( N( ( ( (
1C(+,:%12*( /KH@PD(BCD(+,:%12*( I%3(R,.BC(%;<:T( )EH@<(,S-( !:&&:,SU( N( ( ( ( ( (
1C(%12*()(8%2(+,:%12*( 5=;FL(?KH@PD(=A(BCD(8%2(=A(BCD(+,:%12*( +<=IF?B@K=<(=A(
l7)%:):#+*(
.-BC(%;<:( _:&:d,( ( ( ( N( ( (
!""#$%&'()*+(
( ,-U.(
1C(<52*()(+,:%12*( %HFABIF<(@<(BCD(+,:%12*( F%/*#(RM:e:T( 84(.-`Vc( !:&&:,cU( N( ( ( ( (
15).2()5*(+,:%12(8+2(%2(!,6.*( +PDO@D<B(B=(BCD(@<hE<KB@=<?(=A(BCD(+,:%12((
F<O(BCD(LFJ?(=A(BCD(K=EHB(





























2FB<EP(`d( !:&&:S-( N( ( ( ( ( (
C%.*(#).*(+,:%12*(( 8=EHB@DH?(JC=(FHD(@<(BCD(+,:%12*( B0:1,(R/DB;(&(f(
5FI:((&&T(
))(,-U( _:&&:,.g( ( ( ( N( ( (
<33()(+,:%12*( 8FLI(@<(BCD(+,:%12*( E/*:>,2:"3(
R"?FI:(&&T(
84(Sd.cV( 8:&&:SS( ( ( ( ( ( N(
M@??@<G(A@H?B(?@G<R?T(





"#$%&'('!%)!*+,!-'./,!%)!*+,!*,01!,(*! 23$,0! 4%5-1,$*! 6.*.7%/!
0,),0,$5,'!
89:9! !!!!;9:9! <9=9!
#N>HD??@=<?( ( ( ( #( 7( #( 7( #( 7(








5FI:((&&( !P;O=?(V( _:&:`S( ( ( ( N( ( (






























8:&:c( ( ( ( ( N( (


















_:&:V`( ( ( ( N( ( (














_DH?CDC(V( !:&&:,S( N( ( ( ( ( (





























































































)FCFH\F( %FC?CEH( 8:&:g( ( ( ( ( N( (
&67)%'(),#(%(8%2( _DL=[DO(=A(BCD(8%2( E/*:)%*2(R5FI:(
&&T(





2FB<EP(,`( !:&&:,,( N( ( ( ( ( (
)1(<1%(#,,*()(8%2(,(/*(%3*( *CFB(@?(PD@<G(O=<D(@<(BCD(8%2(@?(I=HD(
O@AA@KELB(BCF<(F<;BC@<G(RDL?DT(
B+2(RM:e:T( >38(S..--( !:&&:Sg( N( ( ( ( ( (
)522(+,*()(8%2(!"( *=HO?(BCFB(K=ID(A=HBC(BCD(8%2(=A(BCD(!"( >+2(R!I:(&&&T( 84(VgS( _:&&:cS( ( ( N( ( ( (
!""#$%&'()*+(
( ,-UU(
%(+0(#"2(!0(&$$'(%(8%2( &<(BCD(GHDFB(?BFPLD(R::T(=A(BCD(8%2( >,#(R5FI:(&&T( _ECD<(S( _:&&:,`d( ( ( ( N( ( (
%3*(*02.()(8%2(51,2(%2(!"$1( )CD(7FO;(=A(BCD()J=(7F<O?(KFID(AH=I(
@<?@OD(BCD(?>LD<O=H?(=A(CDH(k"(
2FB?C:( eFH<F](U( _:&:d( ( ( N( ( ( (

















))(,-U( _:&&:,.g( ( ( ( N( ( (
?$$@(,(#%*(%$1*(!<2()(8%2( W::X(B=(PH@<G(A=H(BCD(>H=[@?@=<?(AH=I(BCD(8%2( 67#:#3(RM:e:T( >38(S..-.( !:&&:Sc( N( ( ( ( (











































8:&:.( ( ( ( ( N( (
")$-()(",(#).:,0(;0*(%3*(%&*'(8%2$-( 2@?(MFhD?B;(=HODHDO(B=(D[DH;(
?E>DH@<BD<OD<B(=A(J=H]?(=A(C@?(8%2(
)FCFH\F( b#(SggU,( 8:&:U( ( ( ( ( N( (
")$-()(8%2(E#*&#'( 2@?(MFhD?B;(JF?(@<(BCD(8%2(=A(E#*&#'( 4%*:>,(R$D]=(&&T( 7=E[HD(!(gS( 8:&&:.c( ( ( ( ( N( (
?"@)$-(C)()C!(,(*0(Q01(1,.2("%!$-(%*(

















MM!(SV:c:VV( !:&&:,`g( N( ( ( ( ( (
>,()(8%2( 2=HE?(=A(BCD(8%2( 672%.(R/DB;(&T( _DHL@<(g,c.( _:&&:,.c( ( ( ( N( ( (
",#(%(8%2(8,(1/,(55$-(( 8=<BD<B(@<(BCD(8%2(=[DH(BCD(K=E<?DL(=A(
JCFB(?F@O(P;(C@I(
E",.(RMD<:(&iT( 2FB<EP(.V( !:&&:d( N( ( ( ( ( (
"*,&2'(30;2$1%(,(8%2()#(G0:),#( )CD@H(BH@PEBD?(JDHD(O@HDKBDO(B=(BCD(8%2(F?(
R@A(BCD;(CFO(K=ID(AH=IT(#G;>B(





















N( ( ( ( ( (
10"2(!"62(%-,(8%2( 10"2Q(FI=E<BQ(G==O(\EFL@B;(=A(BCD(8%2( /D?:(&( >5D@?<DH(&&( !:&:,V( N( ( ( ( ( (
!""#$%&'()*+(
( ,-Ug(

























_:&:Ug( ( ( ( N( ( (
?<)0@(C-.*()(8%2(1*(2,*( +<D(JC=(KHDFBD?(O@G<@B;( @<(BCD(8%2(=A(BCD(
4HDFB(/DFB(





















!:&:,g( ( N( ( ( ( (
5#$%$-(/!#(>,()(8%2(F01*( /CD(IFOD(2=HE?(F>>DFH(@<(BCD(8%2(=A(
)CDPD?(
)CEB:(&&&( eFH<F](`( _:&:`( ( ( N( ( ( (





_:&&&:`( ( ( N( (((( ( ((((




































I*&2'.(R5FI:(&&T( !PE(/@IPDL(.( _:&&:,`U( ( ( ( N( ( (





_D<@(2F?F<(.( !:&&:`.( N( ( ( ( ( (

























































































































=(RMDHD<>BFCT( >/FLL@DH(&( _:&:Ud( ( ( ( N( ( (
"1.(&)'(8%2(%&$#'(67)%&2'( 1F[=HDO(@<(BCD(8%2(=A(!IE<( B0:*%-#(R"?FI:(&T( ))(,.g( 8:&&:.S( ( ( ( ( N( (






E-,:1/,J(R!I:(&&&T( ))(,-c( _:&&:gV( ( ( N( ( ( (
1C(%(8%2( /KH@PD(=A(BCD(8%2( Y(R5FI:(&'T( >_M(,--VS(,Sl*e( _:&:c`( ( ( ( N( ( (
1C(%12*()(8%2(+,:%12*( 5=;FL(?KH@PD(=A(BCD(8%2(=A(BCD(+,:%12*( =(R.-BC(%;<:T( +<=IF?B@K=<(=A(
l7)%:):#+*(





E-,:"*+(R5FI:(&&T( 7=E[HD(8(,`g( _:&&:,`,( ( ( ( N( ( (




























_:&&:,cg( ( ( ( N( ( (





/;<=>?@?(=A(BCD(E?FGD(=A(BCD(BDHI(1*+:10! +J<DH! %=KEID<B! 8FBFL=G(
HDADHD<KD?!
((M:5:! (($:5:! 7:":!
#N>HD??@=<?( #( 7( #( 7( #( 7(




67%:#*$-(R)CEB:(&&&T( 7=E[HD(8(.U( _:&&:,-( ( ( N( ( ( (
##*()("*+()(1*+:10(!%/(250(1%3( &(KFID(=EB(@<(>DFKD(@<(BCD(1*+:10Q(L:(>:(C:( L/:)#:,!(R)CEB:(&&&(
f(!I:(&&T(
))(,--( _:&&:SS( ( ( N( ( ( (
#2(),2*$#()(1*+:10(!%/(250(1%3( &(JF?(=<D(PDL=[DO(@<(BCD(1*+:10D(L:(>:(C:( #0":)1:E/3*(R,cBC(
%;<:T(
#L]FP(,( _:&&:.( ( ( N( ( ( (
#2$-(2!*.(%(1*+:10(!%/(250(1%3( 2D(@?(BCD(=<D(@<(BCD(1*+:10D(L:(>:(C:( A!:):"0*(R!I:(&&&T( ))(Vc( _:&&:cV( ( ( N( ( ( (
#).:#3()(1*+:10( 1F[=H@BD(@<(BCD(1*+:10( 91:%:!)0!*(R,.BC(
%;<:T(











































8:&&:,V( ( ( ( ( N( (












































( ( N( ( ( (



















)CEB:(&&&( eFH<F](`( _:&:`( ( ( N( ( ( (
























( ( ( ( N( (
"0(%12*()0!$-(1,2(%2(1*+:10((( #NFLB@<G(BCD(]@<G(JCD<(CD(?DD?(BCD(=AA@K@FL?(
=A(BCD(1*+:10(((



















































2FB?C:( %D@H(DL^_FCFH@(.( _:,:,,( ( ( N( ( ( (


















































))(,--( _:&&:SS( ( ( N( ( ( (
!<(",(51,2()(1*+:10(!%/(250(1%3( +<D(JC=(CF?(FKKD??(B=(BCD(?FKHDO(>LFKD(@<(
BCD(1*+:10(
N"2*.:)12( 1L=HD<KD(.VUV( _:&&:Ud( ( ( N( ( ( (






































84(.-.V`( !:&&:,-`( '( ( ( ( ( (
2,(/%*.2()(1*+:10( 4HDFB(A=HDI=?B(A(BCD(1*+:10( I):):#0"( ))(,.c( _:&&:`U( ( ( N( ( ( (
2,2(%2(1*+:10( 4HDFB(=<D?(=A(BCD(1*+:10( 67)%:21,(R)CEB:(
&&&^!I:(&&&T(
))(,S,( _:&&:SU( ( ( N( ( ( (
25+2()(1*+:10(!%/(250(1%3( _EBLDH(@<(BCD(1*+:10Q(L:(>:(C:( E3:67)%(R)CEB:(&^
&&T(
))(.`( _:&&:S( ( ( N( ( ( (

























































































































( ( N( ( ( (
),2*()(1*+:10(!%/(250(1%3( _DL=[DO(@<(BCD(1*+:10D(L:(>:(C:( U%:67)%( ))(dS( _:&&:V.( ( ( ( ( ( (





























( ( N( ( ( (
%3(%)**()(1*+:10( 7=HO(RpAHDDT(=A(?BD>?(@<(BCD(1*+:10( N1:A%12:#2$-:!%/(
R)F]DL=B(&T(


















N( N( ( ( N( (
%5)(#3()(1*+:10(!%/(250(1%3( /JDDB(=A(CDFHB(@<(BCD(1*+:10Q(L:(>:(C:( G%&2':%.(R)CEB:( &&&(
f()CEB:(&iT(
))(c`( _:&&:Sg( ( ( N( ( ( (
,0(18,()(1*+:10( &lI(BCD(I=EBC(BCFB(IFOD(1*+:10(K=<BD<B(( 9,(+,(2,(6(7)%:
"*+(R!I:(&&&T(






















( ( N( ( ( (
1,(%(1),2(%12*(%(1*+:10( %@G<@BFH;(=A(BCD(K=I>F<@=<?(=A(BCD(]@<G(
PDL=<G@<G(B=(BCD(1*+:10(





%EHCFI($,dSV( !:&&:V-( N( ( ( ( ( (
(
(
(
